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HM. Bagneris. 
We are sorry to have received nawa from Franee of the death 
by congestion of the Ings of M, Bagneris, so long and well 
known to all promotions of old Nancy men as the Senior Professor 
of Forestry. Most of us stil can call to mind the “ Dada,’’ whose 
tall figure headed the band of young foresters on tour, and ex- 
pounded the mysteries of forest reproduction between the puils 
of his long German pipe, Ho was the last of tho old professors 
at Nancy, who are all now gono, leaving the field to a new gener- 
ation, and perhaps to new teaching, which we may hope will he 
as good asever. We have received a copy of the speech made, in 
accordance with French oustom, over M, Bagneris’ grave by tho 
present Director, M. Paton, and from the int: ion given in it, 
wo present the following sketch of M, Bagneris’ life and work :— 
Ho was born on April 18th, 1825, at Douai, where hia futher 
was pliysician, and in 1844 he entered the Forest School, from 
which he passed out first in 1846. After having been posted 
daring his period of probation to Strasbourg he was appointed 
Garde Général at Haguonan in 1847, promoted to Sub-Inspector 
at Bitche in 1856, and transferred to Vonziers in 1857. During 
his long service ab Haguenan, his powora of observation and 
aptitude in forest work drow the attention of M. Parado, who 
obtained fer him in 1858 an appointment to tho Forest School 
ag Assistant: Professor of Sylviculture, He became Inspector 
in 1862, Professor in 1865, and Deputy Director in 1880, 
In 1876 he received tho Cross of the Legion of Honour, 
At his death, on the 12th November 1881, he had been 
35 yenra in the Forest service, and 23 fears a Professor at the 
Forest School, Whon Messrs. Nangnetto and Mathieu retired 
two years ago from the School, M. Bagneris was unanimously 
chosen by the Professors ag their candidate for the Director- 
ship, for which, however, ho refused to stand, and himself gava 
his support to the present holder, M. Puton. THe published 
ouly two works on Forestry ; first, in conjunction with 
M. Broillard, a “Treatise on the Cultivation of Oukc in Contral 
France" ; and aflerwards, alone, his well known “ Manual of 
Sylviculture,” now one of the text-books of French Forest 
... Reience, which has reached two editions and beeu translated into 
“gtermay, English and Roumanian. 3 F 


208 ‘Tie DEODAR FORESTS OF THE DHAULY VALLEY, &c. 


M. Bagneris was not a brilliant lecturer, but his teaching 
was sound and good, and more especially were his out-of-door 
lectures eminently adapted for instructing Forest students in 
the principles of their future work, Many of the old English 
siudents will remember him as a personal friend, many asa 
kind Professor willing to help them in their stndies, and all asa 
Master, who, though not given to introducing new ideas and new 
methods, was yot still « safe guide, and one whose whole mind 
was bent on the advancement of the forest work to which be 
was devoted. 


The Deodar Sovests of the Dhanlt Valley in Gartwal. 


Tau eastern limit of the natural forests of Deodar, in the 
North-West Himalaya, is in the valley of the Dhauli river 
below the Niti Pass in Long, 19° 48’, 

The troe is found further east in Kumaon, planted in temple- 
groves and near villages, but, as far as is known, there is no 
natural Deodar forest east of the Dhauli valloy. It is always 
a matter of considerable interest to determine the distributive 
area of trees, which have great practical importance, and to 
atudy the cireumstances, climatic or otherwiso, which contribute 
to put a stop to the spread of such trees in a certain direction. 
Yn somo cases these circumstances can readily be undérstood. 
Thus wo are probably not far wrong in believing that Sal 
forests are not found east of Tezpur in Assam, because the 
moisture of Upper Assam is greater than the Sal tree can 
hoar in the struggle for existence with other trees, which 
delight in excessive moisture, And its western limit in the 
Hushiarpwr and Kangra districts of tha Punjab is doubtless 
partly attributed to the fact, that further west the climate 
is too dry and too cold to be favorable for the growth of Sal, 
And as regards Toalk there is little doubt that the natural 
spread of this tree beyond the hills in the Jhansi district ina 
northerly and north-westerly direction is precluded by the 
low temperature of the winter months. 

It would not be easy to explain the faets which limit the 
spread of the Deodar eastward beyond the Dhauli valley. It 
may be that the climate of Enatern Kumaun and Nepal is too 
moist, aud that this gives an advantago in tho struggle for 
existence to the other epecies which are usually associated with 
Deodar. It nevertheless is remarkable that Pinus excelea, 
which, like the Cedar, (the varistios known os the Atle, 
Cypras and Lebanon Cedars) is found as fur west as the 

‘editerranean region on the mountains of Macedonia and Mon- 
tonegro, forms large forests in Nepal and Bhutan, 

‘A careful study of the character and mode of growth of the 
forests in which the Deodar Cedar attains its easternmost limit, 
is therefore a most interesting subject, I have often had o 
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wish to examine the forests on the Dhauli river and in its 
vicinity, but have never been able to find the time fur such a 
trip. About 1866 the forests were examined by Mr.'T. Webber, 
whom the Government of the North-Western Provinces had 
deputed to survey the forests in the hills of Garhwal and 
Kumaun, Mr. Webber’s reports are extremely voluminous 
and not readily accessible. 

Last summer, while at Dehra Din, 1 found that Mr. E. 
Litchfield of tho Forest Surveys, had, in former years, while 
employed in tho Great Trigonometrical Survey, spent a 
considerable time in the Dhanli valley and in its vicinity, I 
accordingly suggested to him to put together from his notes 
a brief account of tho forest vegetation in that part of tho 
country. His peper will be read with interest, and the 
excellent. map with which he has accompanied it will, I trust, 
provo useful to many a forester who may be go fortunate as to 
visit those regions, 

A trip to the forests and glaciers of tho Dhauli and Pindar 
rivers, would, I feel sure, be a great pleasure and an execllent 
change for foresters, especially for those who labor in the heat 
of the tropical provinces of Tudia, in Burma, tho Central Pro- 
vinces, Madras and Bombay. oa 


Mapnas, 7th January 1882. 


Memorandum on the Forests met with on the roads between 
Almorah aud Joshimath, and on the Dhanti river between 
Joshimath and Melari village. 


There aro two routes from Almorah to Joshimath—one up 
the Kosi river to Sameswar, and then over the hills to Baiznath ; 
and the othor round by Bageswar and up the Gumii to Baiznath, 
where the two roads unite and go on to Gwaldum. At 
Gwaldum the road again divides—ono road following the course 
of the Pindar tw ils Junction, at Karnprag, with” the Alake 
nanda, tho main branch of the Ganges, and’ then going up the 
latter to Joshimath, This is the ensier and the most. generally 
used of these two roads, but is hot and confined, The other 
road, which diverges at Gwaldum, crosses tho Pindar at 
Bathleswar, and cuts across the hills i@ Mandauli, Win and 
Rimni, crossing tho Pilkhanta range, near Joshimath, at 
Kuari_pass, 12,400 feet above sea level, This road is rather 
steep in many places, but is mueli shorter than the othor one, 
and afforda a good view of the country on both sides, 

There ia not much forest near Almoruh; the surrounding 
hills are covered with villages and cultivation, Following the 
road to Baiznith, vid Hawalbagh, Cheer is met with all along 
tho banks of the Kosi, The forest improves as Sameswar ig 
approached, and thence on to Baizndth the hills on Voth sides 
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of the road are covered with fine big trees, Oak oceupies the 
top of tho hills ubove the Cheer forest. 

On the road to Bageswar the Cheer forest commences on the 
north side of the Kélimat range. Binsur hill is covered with 
a denso forest of Oak. Qn the steop descent on the way to 
Thakla, there is a dense forest of young Oaks, Rhododendrons, 
&e. Between Thakla and Bageswar, and all the way on to 
Baizndth, tho hills are covered with very fine Cheer forests. 
Between Baiznath and Gwaldum, the road again passes through 
Cheer, until near the top of the Gwaldam pass, where, I think, 
the forest becomes mixed Oak, Cheor, Rhododendron, &e. 
Descending the north side of the Gwaldum range towards 
JwAlabagar, Cheer is again mot with near the Pindar. ‘Tha 
slopes of the hills on the right bank of this river are covered 
with splendid forests of Cheer, which extend down the whole 
length of its course and up the Aluknanda to Pipalkot, In 
fact theso forests stretch in a belt from Pipalkot on the 
Alaknanda to near Kdari on tho Pindar, Thoy are nll good 
forests, close to the banks of the rivers, and tho hills are not 
very steep. I do not romembor any precipitous hills where 
tho Cheer forest grows; and tho Alakuanda and Pindar are 
Loth fine rivers eapablo of floating Imgo logs, I think that 
almost, if not quite as far as Khati, the Pindar is practicable 
for floating timbor. 

The Mandanli and Ramni road enters the Cheer forest 
between Gwaldum and the Pindar, and leaves it near Mandauli, 
Beyond this place I do not think there is any more Cheers the 
forest becomes a mixed ono of Oak and other trees, but chiefly 
Oak T think, At Wan there is a clump of young Deodars 
which, voiy probably, have been planted by the’ villagers. 
Between Wan and Dombiti the trees are cliefly Abtes Smithi- 
ana and Webliana, and Oak on the lower spurs and in the 
valleys. Just below Dombiti the growth is vory dense, Above 
Dombiti tho hill sides aro bare, or nearly so, aud the road up 
to tho paas is very steep. 

With the exception of the Cheer forest between Mandauli 
and tho Pindar, I do nob recollect any valuable forests on this 
part of the road, but Mr. Webber shows a largo forest of 
‘Abies Smithiana and Webbiana and Cypress on the left bank 
of tho Nandak Ganga, At the point whero it is erossed by 
the road this river is not large enough to float timber. 

From the peak near Kitari passa very fino and oxtonsive 
view of the surrounding country is obtained. To the north- 
wost and north are the peaks at the sources of the Alaknanda, 
‘and those on the great watershed which separates tho Mana 
and Niti valloys—tho highest peak on this range being Kamet, 
25,443 fect. ‘To the north-east a portion of the Niti valley is 
Visiblo; and to the cast aro the peaks of Dunagiri, 23,184 foet, 
Nauila Devi, 25,669 fect, and Tirsal, 23,06 fect. ‘Lheso three 
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peaks aro respectively north-enst, and south of the Rishigangs 
valley. The glaciers in this valley cover an area of about 35 
equare miles, and very nearly surround the peak of Nanda 
Devi which stands out moat prominontly. The beda of snow 
in this valley are of great thickness, and avalanches and loud 
reporta are of frequent oceurrence. The river issuing from 
the glacier is a rearing torrent which dashes down between 
perpendicular walls of rock. ‘The only entrance to the valley 
is by a path up tho spur from Lata village, or round by 
Tolma and over a pass about 16,000 fect. This path is almost 
impassable whou there is snow on the ground, 

Descending from the Kuari pass towards Joshimath, the 
rond passes through a very fine mixed forest of Kharshu, Mora, 
Abies Smithiana and Webbiana, Pinna eneelsa, Oak, &e.y 
and a fow Deodar near Joshimath. Opposite Joshimath, on the 
right bank of the river, there are some treea which T think 
are Pinus excelsa. The whole hill aide on the left bank of 
the Dhanli is covered with a very fine mixed forest which 
stretches from Joshimath to the Rishiganga. Near Tapoban is a 
heantifial forest of Hazel, Maple, Birch, &e., vory dense'and close. 

Scattered here and there, all along the banks of the river 
between Joshimath and Malari, are clumps of Deodar. The 
troos appeared to mo to bo rather stunted, but somo of them 
are of great girth, particularly one near ‘Tolma, which was 
pointed ont to me as a curiosity. It is a well known tree, and 
is generally visited by travellers who pass that way, There 
nre some feaitered trees at Surdithota; they are all, I think, 
small trees, and extend only a short way up the hill side 
which, on the right bank, is very steep. There is a mixed 
forest containing, T think, a little Deodar, on the slopo above 
Lata village, between the village and the base of the precipice 
overhanging it. Above Tolma, on the way to the Rishiganga 
valley, there is a denao forest, a part of which, I believe, is 
Deodar; but I may bo mistaler-—tho trees may be A. Smitha. 
ana and Webbiana. Near Jildm, and also on tho opposite 
bank near Kaga Ruing, and ou the banks of the stream which 
flows past Dunagiri, there is a good mixed forest which also 
contains some Deodar. Between Dunagiri and the glacier 
there is somo Bireh and Rhododendron, 

At Bhujani, south of Malari, there is a good forest of Firs 
and Oak, and [ think Deodar and Pints eacelsa. The banks 
of all the streams which flow into tho Dhauli are clothed with 
forest for a short way up their courses. There is not much 
forest in the Rishiganga valley. The banks for some distance 
up are wooded. The right bank not much so; but on the 
Ieft bank is the continuation of the forest mentioned as 
existing between Joshimath and the Rishiganga. Owing to 
ihe precipitous nature of the ground tho forest in the ishi- 
gangs valley is not available, 


212 | THE TEAK FORESTS OF JAVA. 


The hills in the Dhauli valley aro all steep, and in many 
places very precipitous and roeky ; and the obstructions in 
the river would, I think, render foating ont of the question, 

A good hill pony may be ridden’ as far as Malari, and 

rhaps even farther up. The Bhutia traders, with their 
heavily-laden ponies, zibboos and goats, travel along this road 
to and from Thibet without much difficulty. 

I think the Dhauli has fewer and less dense forests than 
the Pindar valley. There are very good forests about Khati, 
and also up the river almost to the foot of the glacior. Near 
Khati the forest is chiefly Kharshu and Moru, but higher up there 
are very fine forests of Fir. The road is good ns far as Khati. 

Attached is a map on the seale of 8 miles to the inch 
(reduced from the one-inch maps of the G. T. Survey) showing 
the country between Almorah and the Niti pass. 

E. LITCHFIELD, 
Assistant Conservator, Korest Surveys. 
Came Srrarcang, 18th November 1881. 


The Teah Horests of Hava. 


“In is astonishing how rapidly progress is being made in 
different Colonies, English and others, in the conservation of 
forests and the organization of a special department for their 
management, The latest additionis in Juva, where the Nethor- 
Jands Government have established forest work, chiefly with 
the view of preserving the Toak forests. And we are, therefore, 
much indebted to Messrs. Slym and Hill, of the Burma Forest 
Department, for an account of theso forests, drawn chiefly from 
the pages of “De Djati-Bosschen,” a recently published work 
by Mr, J. W. H. Cordes, Inspector of Forests in Java :— 

The Teak forests of Java were of considerable extent two 
centuries ago, but they have gradually been destroyed in clear- 
ing land for the cultivation of coffee, sugar, &e. At the begin- 
ning of the present century the demand for Teak for house ‘and 
ahip-building was atill considerable, and in the construction of 
Fort William 150,000 logs were used, and a8 many more wasted 
ne undersized or otherwise unfit for the work. Large areas of! 
‘Teak forest were destroyed during the war of 1825 and 1830. 

The wholesale destruction of the Teak forests first attracted 
the notice of Government in 1859, and orders wero issued 
directing the survey of the remaining forests—a work which 
was completed under difficulties in 1871. Tho result of the 
survey gives the aren of tenk-producing forest at 6,000 square 
kilometres, or about 2,160 square miles, 

Roughly, the half of this area belongs to Rambaug, by far 
the richest forest district. In the districts of Bantam, Bangor- 
mas, Bagelen, ond Kedoe, there arono natural Teak forests, 
and only a few small plantations have been attempted during tho 
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past four years, The Teak arcas are not unfrequontly small and 
surrounded by enltivation, and hore and there only a fow old 
trees are found dotted about, often serving to mark the site of 
a grave, and respected in consequonco. 

Up to 1856 artificial means were employed for reproducing 
Teak with but little suecess; but between that date and 1864 
some 500,000 young trees were raised in plantations, and 
200,000 near public offices and guard honses. 

About this time, too, Government ordered that expenditure 
on forest operations should be confined to the preservation and 
improvement of the natural tenk-produeing tracts, 

Changes in the administration, and the fact of the forosts 
being in the hands of the civil authorities, prevented the whole- 
sale destruction of Teak forost from being effectively checked until 
1864. In 1854 the Home Government sent four young men to 
be trained for three years in Germany, and these proceeded to 
Java in 1857 ; but no regular Forest Department was formed 
till 1865. Rules wore then framed for the managemont of tha 
foresta, but no penalties for infringements were imposed until 
1875, when now rnles wore promulgated, any breach of which 
was punishable by fino or imprisonment. At this time the 
Forest Staff was increased to 217 officers and subordinates, 

Up to 1880, or during the fifteen years that a proper forest 
administration has been in existence, 10,000 hectares (24,710 
neres) of the old Tenk forest have been exploited and planted 
up with Young trees. 

Mr, Cordes says of jungle fires in Java: The inhabitants 
five the forests :;—(1), fur sanitnry reasons ; (2), to facilitate 
traffic; (3), to drive off wild animals; (4), for amusement or 
from mere habit. Fires do not, however, always originate 
within tho forests, but are often communicated to them from 
outside by people burning high grass in clearing for cultivation. 

“Vory young Teak seodlings and seed lying on the ground 
suffer less from rapid running fires than young saplings of the 
height of the grass. 

© Fires in the vicinity of Teak forests were prohibited as far 
back as 1857, and the resolution is yearly proclaimed ; but 
still there is great difficulty in preventing the yearly recurrence 
of the jungle fires. 

“Forest fires in Java do not work tho samo destruction as 
they would in colder climates; standing trees, if not hollow or 
decayed, are rarely injured. The fires as a rule run fast, and as 
the flames are near the ground, they only consnme the dry 
grasa and dead leaves. If, however, there is a calm and the 
fires go on smouldering for a considerable time, fed by fallen 
and dead trees, they may cause considerable damago to the 
growing stock, as well as to the logs which are invariably 
found lying in a Teak forest. 

The damage caused by jungle Gres is counterbalanced to some 
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extent by the following advantage : ‘viz, that the hoat has the 
effect of splitting up into crevices the hard clayey soil and 
yendering it penetrablo to the roots, at the sama timo favouring 
the admission of air and moisture in quantities.” 

From Mr. Cordes’ book it may bo concluded that, with a 
strict conservancy and extensive planting operations, Java will 
again rise into importance ag one of the main sources of supply 
of teak timber for the European markets. 


Birda Bevenue inthe Holhapur State, and the Method 
: of Goltecting it. 

- Tue few scattered growing Hirda troes, that are found to ba 
still surviving in the Ghat forests of the Kolhapur State, 
seem rather to have accidentally escaped the hands'of the 
anmercifitl Koomri cutters, than to have been purposely spared 
to grow for the sake of their fruits, before any attempt at 
forest conservation was made three years ago; for the trees 
appear to have suffered from injuries incidental to non-protec 
tion, such as fire, grazing, &e., to auch a degree as to render 
them unfit to bear any healthy seed and to reproduce them- 
selves by natural means. 

It seems probable that the remains of the Hirda trees owe 
their prosent existence to the fact of their being able to grow 
on grassy and isolated plateaux, perhaps better than most other 
vegetation similarly situated, and where the ravages of Koomri 
cutters have been: lesa frequent than on the outer slopes and 
sheltered ravines. ‘fho reason is, that the ground on the 
plateaux being exposed to the prevailing storms is invariably 
overgrown with rank grass, and covered with scrub-growing 
treea, and bushes of no stattored growth, rendering the soil 
unsuited for the requirements of Koomri cultivation. Such 
places have been inhabited by herdsmen, who have free access 
to the ground to graze their cattle with no restriction 
whatever ; whereas on the outer slopes and sheltered ravines, 
the ground is all that could he desired for the purposes of 
Koomri cultivation, It is densely covered with forest vegota- 
tion, which contributes to the formation of a now layer of 
vegetable mould by the decomposition of the fallen leaves 
and dend branches, and to put down the grass and other weeds 
by keeping the soil in perpetual shade. Such placer. are 
resorted to for the purpose of Koomri cultivation by persons 
of indolent habits, the object being to save the trouble of 
preparing the ground for sowing and ultimately of weeding, 

The only thing the Koomri entter is required to do here is 
to cut down all the tree growth, and burn the material to 
obtain ash manure, which, with the humus soil underneath, 
forms an admirable receptacle for the seed without the trouble 
of loosening the surface soil,as is douse in the case of the 
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ground exposed to the action of the sun before being utilized 
for Koomri purposes, 

In spite of tite advantage possessed by the Hirda tree i 
being able to grow beyond the sphere of Koomri cultivation, 
it seems that the tree was hardly in a position to outlive 
the ravages of other enemies, auch as fire and cattle, the 
combined action of which have contributed to the extinction 
of most of the forest vegetation on the Western Ghats and 
other hill ranges in the Deccan districts, and rendered thei 
barren in a more or less degree. 

The evil effect arising from the forest denudation becams 
apparent long ago, even on 9 curgory glance, as is noticed in 
the July number of the “Iypiaw Forzsrer ;” and, though this’ 
fnet, or the utility of forest conservation, was then scarcely 
recognised, yet Government found means to do something to! 
pave the remnant of the forests from further destruction, dnd 
arrest the mischief before it was too late. No systematic 
Measures were, however, adopted in that direction until 1870. 

Tn native administrations the destruction of forest property 
has been more deplorable, ag nothing was done to induce them 
to do something towards forest conservation until recently. 
Fortunately for the Kolhapur State, ita internal management 
during the minority of the prince has been in the hands of an 
enlightened Karbhari (Minister), who, knowing the beneficial 
effect arising from the forest conservation, took the matter 
up and organised a special department in 1878, presided 
over by a native forest officer at a cost of about Rs, 20,000, 
exclusive of the working churges, on the samo footing as that 
adopted in the adjacent British districts. 

he chief duty, which at present devolves upon the 
Forest Department in Kolhapur, consists in_the formation, 
maintenance and improvement of the State Forest domains, 
which have been so devastated that it will tnke somo time 
before they are rendered capable of yielding any revente by 
the sale of their produce, and of contributing at lesat a share of 
the expenses required to be incurred in maintaining the 
department. 

Indeed tho grass proceods of the Kuran lands transferred to 
the control of the new department for the purposes of being 
planted with trees, amounted to about Re, 20,000; but it 
was argued by the Revenue authorities of the State, and perhaps 
rightly too, that the Forest Department cannot claim ihe grass 
vevenue as its realization was to then a matter of no difficulty, 
nor did it require any professional aid. 

However, the new Forest Department in Kolhapur consented’ 
to have whit, in the opinion of the Revenuo anthorities, is fairly 
dua to it; and resolved upon endeavouring, at the cost of any 
trouble, to develop the resources of the minor produce of the 
jungle until the tree properties of the State are made capable 
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of yielding any timber, and wood material generally. With this 
view, it directed its attention to the protection of the surviv- 
ing Hirda trees, and to the propagation of new ones either 
by coppice growth, seed regeneration or artificial means. 
And this could only be dono by securing the good will of the 
wilder tribes by mecting their legitimate wants as far as 
possible or practicable, and consistent with the reforms, which 
were about to be introduced in the matter of forest conserva- 
tion, 

By auch proceeding the new Forest Department enceeeded 
in protecting 2 considerable area of forest land against fire and 
eattle, aud saving the Hirda trees from being burut when in 
flower. 

Such of the Hirda trees as were growing thin, and as had 
become disensed by constant burning, were allowed to be lopped 
under supervision to aid in the formation of a new crown over- 
head of strong and healthy growing branches, and to render 
them capable of bearing “healthy sced, which, owing to ils 
defective character, was dropped down by violent storms during 
the rains, and allowed to rot m the wet grass. The object of 
such proning was simply to influence the production of flowers 
and to secure more yield in quantity of Hirda fruit, and 
it was carried on continuously for three years, In 
the month of April 1880, the department found itself in a 
position to submit proposals, embodying a scheme for the 
departmental collection of Hirda fruits, together with the sub- 
joined estimate, showing the probable yield in quantity, the 
revenue likely to be obtained by the sale of tho nuts, and tho 
oxpenditure required in collecting the same, &., during the 


fruiting season of 1880-81, viz. from 1st June 1880 to 31st 
May 188i :— 


Hatimated yield of | Bstinnted aamstea. Not profit 
Yuana, the Myrabolaws, Sit tobe in: expecieil to be. 
: @ Re 0 per ‘urred in ‘ 
in khandis, Bata? enesace: Tealize 
Lupeos, Ruposs, Rapace. 
1880-81 1,200 48,000 14,000 34,000 


Iote.—One khandi of tha olhapur moasure ia equal to 1,86OIbe. 


Thus it will be seen that within such a short period as three 
years an increase of Rs, 29,800 was anticipated over the 
amount of revenue, viz, Rs. 4,200, hitherto realized, when the 
right of collecting Hirda was farmed out. However, the State 
authorities entertained doubts as to the sceuracy of the 
estimate ; but considering the honesty of purpose with which 
the Forest Department. was aetunted. an ‘that matter, they 


sanctioned its proposals in connection with the irda collec- 
tion. 
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The procedure adopted in giving effect to the Hirda collection 
scheme was :— 

That a notification and handbilla were iasned to tho ryote 
directing them to deliver over all the Hirda fruits, which might 
be collected by thom from the State forest reserves to any 
of the depts established for the purpose on payment. The 
inamdars and others having right over the Hirda trees were 
exempted. 

That depdt stations wore fixed in the Hirda producing 
district at a distance of about fonr to six miles from each other, 
so that the people residing in the intermediate villages had 
only te go fram two to three miles to deliver over the Hirda 
nuts, 

That the patel, or village officer at each of the depdt 
stntions, was appointed to take chargo of the Hirda depdt, who 
waa allowed two per cent. on the sale proceeds after paying 
the expenses, He was also allowod the services of one Karlan 
for keeping the depdt aceounts in the prescribed forma. ‘The 
services of the village Mahars (watchmen) were retained to 
keep a watch on the quantity of Hirda collected in each depdt 
on payment of Rs. 10 as a reward in Jump sum. In this way 
the patela and others were induced to take interest in the 
success of the new scheme. 

The ryots were paid at the rate of eight annas per mannd 
of the Kolhapur measure, or two nnnas and three pies per 
maund of 560lbs. throughout the whole season. In some of 
the British districts the ryots are paid at higher rates as the 
collecting senson advances. In some they are paid for the 
carriage when the depdt station is more than threo iniles from 
their residence, but by so doing great temptation is offered to 
defraud Government, If the object is simply to compensate 
the poor ryots, it is better to pay them even at o higher rate 
throughout the whole season, In this way the ryots will be 
induced to collect a larger quantity when they find that they 
are well paid for their trouble, 

Those who required money in advance were allowed small 
sums np to Re. 5, through the Forest Rangers, assisted by the 
Mamledars, Divisional Karkuns, and in the presence of the 
respective village patels, taking their signatures on the list 
prepared in the prescribed form, which was attested by the 
signature of the patel. Those who were unable to collect 
Hirda through illness, &c., returned the balance due by them. 

A yellow pase was granted by the depdt-keaper for the quan- 
tity of Hirda received by him, on each occasion, from the 
persou who took money in'advance. ‘The passes were periodi- 
cally collected by the Forest Ranger in the presence of the 
village patels, and an entry was made in the ledger, showing 
the quantity of Myrabolams delivored on different dates at each 
dopét by all persons to whom money was advanced, and after 
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comparing the figures with those entered in the pass bovks 
kept at the depots the accounts were squared. 

At each depdt two registers were kept; in the one atnck 
received every day at each depét from persons to whom money 
was advanced was entered, and in the other the quantity of 
Hirda delivered by persons who did not take any advance, but 
were paid on the spot, was entered, The totals of these two 
registers were made up every day, so as to keep the atock 
account ready for inspection at any time. 

In the cash book account of the money paid by the depét. 
keeper, as per details entered in the stock registers to the per- 
sons having received no advance was entered, and the cash 
balance in hand at each dept was shown. 

The stock necount was submitted by the Forest Rangers 
to the Forest Conservator at the end of each month. 

Tho required forms were printed, bound in books, stamped 
and supplied to each depét-keeper, 

‘The services of such Forest Rangers na had not to do any 
Hirda eullection work in connection with their own ranges were 
made available to assist other rangers in the Hirda producing 
ranges, in keoping a watch over the doings of the depét-keepers, 
and examine their ecconnts instead of employing temporary 
establishment, their duties being conducted by other subs 
ordinates, 

Thue one responsible officer was made available for employ. 
ment in each of the river valleys, The Conservator, too, kept 
a gaod wateh by constantly patrolling the Ghét forests, visit- 
ing the depdts, and keeping an eye over tha doings of his sub- 
ordinates, 

In this way the department seceeded in nearly realizing its 
expectations, The subjoined table gives the actual yield in 
Hirdas, pricea obtained, and the net profit remained after deduct- 
ing the actual expenses during the fruiting season ending on 
the 81at May 1881 :—~ 


Price 
Actual yield of the Hirds in tained | Actual cost | wet profit 
Yum. maigoantge | git Sze rare | Malet 
Khandio, Maunda, Payali, ‘Ke. As P,| Bs. Ag PL) Re, Ae, PL 
1880-81) 964 B 8 | 34,385 13 9/10,698 11 63] 99,709 1 7 


It will be seon that the quantity of Hirda actually realized 
fell short of the estimate by two hundred and forty-six khandis, 
which waa owing to the unusually heavy and continued fall 
of the raina during the Hirda collecting season, which caused 
a large quantity to rot in the wet grass; otherwise the yield 
would have been the same os estimated for, though there may 
have been an increase or decrenge in ile money value, for 
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which the Forest Department cannot be held responsible, because 
the prices are regulated according to the demand in the 
market. 

The forest demareation in Kolhapur has made considerable 
progress, and when it is once eompleted, and the forests brought 
under a thorough protection and re-stocked with new growth, 
which is being done, it is believed that the Hirda revenue 
of the Kolhapur forests will gradually, but steadily, increuse, 
and perkapa within the next ten years reach one jimndred 
thousnnd rupees. The satisfactory result of the past year’s 
collections seem to warrant this estimate. 

The system of collecting the Hirda fruits departmentally 
tended to make the Forest Department in Kolhnpur more 

opular than is neually the ease, as sufficient employment could 
\ afforded to the wilder tribes, who never even see prain 
as their food for some months in n year owing to their poverty, 
and who toiled in vain to maintain themselves by carrying 
on Koomri cultivaticn at the sacrifice of forest vegetation, and. 
who now see that the existence of the new department is for 
their own good and welfare. 

There are other advantages arising from the above system 
which will be dwelt upon on some future oceasion, 


Native Forgsrgr. 


The Caye Sovest Department, 


THe Cape Government have taken lately an important step 
towards the proper arrangement and management of their 
forests—a step which we hope isnot too late, We have much 
pleasure in publishing a translation of some extracts from 9 
etter roseived, by a correspondent from the French Forest 
Officer who bas lately been appointed to report on the Capo 
Forests and proposs measures for their organization and 
management. The Officer selected, we believe partly through 
Col. Pearson at Nuney, was M. le Comte Vasselot de Regné, 
Inte Inspector at Poitiers. From correspondents at the Cape 
we learn that at present at any rate his appointment is tem- 
porary only, and that when he bas inspected the forests and 
written his report he will return to France. But perhaps the 
Cape authorities may find it possible to persuade him to stop 
and carry out himself the reforms he proposes. And it seema 
that the Conservator expects some such arrangement, aa he hae 
taken his family with him to Wynberg, and asthe pay of the 
appointment, £700 per year with £100 for house rent, may tempt 
him to stop if the prospects of a pension are also added in 

. * « 


As Talrendy have written you, wo have had a very good 
voyage. On orrival we were. obliged to pass a dozen.days or 
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so at an hotel, and at last we sottled on taking a howsé at 
Wynberg, where we are sufficiently comfortably established. 
Weynherg is about three-quarters of an hour from. Cape ‘Town, 
and there are trains almost every hour, so a great portion of 
the officials and business people live there. T have got my 
office there in my house as a temporary arrangement. The 
houses are all surrounded by gardens which torch one another, 
mixed with groves of pines, which put one in mind of Arcachon. 
The sea shore is too far off for a walk, but the mountain is 
close behind us. 

. . * . 

As soon as I got settled, I set off to explore my forest dis- 
tricts. The principal forests in the Colony are found in the 
district of Kingmn, two days’ march from Morel Bay. They 
are managed by Captain Harrison, Conservator. They contain 
one very valuable tree, the stink wood, which in its qualities 
resembles the oak, but it only makes up about four per cent. of 
the contents of the forests, There is also plenty of yellow 
wood, which is the silver fir of these parts. There are also 
several other species which aro more or less utilised. Licenses 
are issued to persons applying for them to cut wood in the 
foreats ; and consequently every one takes what suits him best, 
without reference to any other consideration. When a block 
of forest is supposed to be uscd up, it is closed for felling, and 
left in a wretched state of disorder. The conservancy of 
Kingma comprises at least 200,000 acres of forest lands, of 
which about balf is really valuable. It is in tho best order of 
any of the Cape forests. : 

From thence I went to visit the forests in the Alexandria 
and Port Elizabeth divisions. They nre under a Ranger, who 
exercises the duties of Conservator, but who really does 
nothing at all, except issne licenses, and now and then send 
in a statement of accounts. Further east is the division of 
King Williams Town ; there the forests are less extensive, 
but more valuable. They are managed by the Baron de Fin, 
an old officer of the German Legion, now 84 years old, but so 
hale and vigorous that he still goes on horseback into the 
mountains, In the divisions of Stockenstrom, and Victoria 
East, which are next to those of King William’s Town, the 
forests are managed by a Ranger as in Alexandvia. Near 
Cape Town the sands are being planted, for which thero is a 
Superintendent of Plantations, 

The Colony is traversed by ranges of mountains totally bara 
of foresta. It suffers often from dronght. As far then as can 
be estimated after a rapid survey, the forests of the Colony 
may be estimated at 800,000 acres of woodland of all sorts, of 
which about 200,000 acres are fairly good forests, the 
rest. chiefly small wood. Besides this, there are at least ten 
million acres of mountains aud plateaux, which are capuble of 
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being planted, and would be immensely enriched by it. The 
whole is divided into five districts, which ought to be separate 
Conservancies, The service is under the Minister of Crown 
Lands and Public Works, with whom I correspond. 


Eramination of Soils at Hera Dut, Fotes of wark 
fn the Qhemical Saboratory. 


Tur following soils were mechanically separated by washing 
with water, into coarse particles, fine sand and the finest 
particles of silica and elay, Tho different substances were 
weighed by Mr, Mendes and the parcontage enloulated :-— 

sy ‘Soil from the Forest School compound.— Percentage : 
Sand 91; Glay 9.—Tho first washings (51 per cent of the soil) 
consisted of a mixture containing mostly deéris of slate and 

nartz, the slate having the same colours as the slate rocks of 
the sub-Himalayan ridge close by, 

2. Soil froma field at Dehra Diin.—Perceniage: Sand 68 ; 
Clay 32.—Tho first washings (32 per cent of the soil) con- 
sistod of slate debris aud quartz. The slate debris are of the 
same description as in No. 1, 

8, Soil from another field at Dehra Lhin.— Percentage: Sand 
87; Clay 13.—Tho first washings (40 per cent of the soil) 
consisted of the above debris with some sand. 

4, Pottert’ clay from Dehra Din.— Percentage: Sand 21 ; 
Clay 73.—The first washings (6 per cent of the soil) consisted 
of quartz and slate debris, the same as in the former soils. 
The sand was clean red sand. : 

5. Soil from a pot in the forest garden, Chakvata.—Percent- 

+ Sand 27; Clay 73.—The proportion of sand and clay 
identical with No. 4. ‘Tho first washings (27 per cont) con- 
sisted of fine red sand ; the rest was strong clay. 

8. Svil from the Saharanpur division (Sivatiks).-~Percent~ 
age: Sand 81; Clay 19.—The sand washed off this svil consisted- 
of clear quartz grains. 

7. Soil from Ajmere (brought by Mr. Moir).—Percentage : 
Sand 87 ; Llay 13.—'The first washings consisted of fragments 
of mica schist (distinctly recognizable) and of some sand 
amounting to 30 per cent of the soil. 

In the above mechanical analyses all those portions wera 
reckoned as sand which formed masses of particles which did 
not bake together on drying. Those portions which formed 
cracking cakes on drying were considered as clay. Some 
portions of washings, tho particles of which adhered very 
slightly together after drying, were reckoned as sand with 5 
or 10 per cent of clay, In most cases the sand and clay 
wore entirely distinct, 
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Soil No. 5 was analysed qualitatively in toto by treating 
with hydrogen chloride, and melting the ‘undissolved portion. 
with potassium carbonate. The soil was found to contain 
silica, soma alumina, much ferric oxide, traces of lime snd 
traces of magnesia, 

The amount of moisture in Bamboos, Bakain (Melia Aze- 
derach) ond Sal (Shorea robusta) was determined by heating 
specinena ina steam bath for tong intervals, to nearly the 
temperature of boiling water, and weighing them repentedly 
until there was no more appreciable, or scarcely any appreci- 
able, loss of weight, 

(1.)  Bamboos, air dry, but during tho 
rainy season September, 1881, 
amount of moisture represented 
by loss of weight... 

(2.) Bakain felled a fortnight before Se 

(3) Sai, air dry, in September 1881. ww 1 yy 

The specimens were burnt, and the amount of ashes roughly 
determined. Caleulated on the artificially dried wood (steam- 
bath) the amount of ashes roughly determined was as 
follows :— 


12 per cent. 
37 


Ashes. 
Bamboos oo we (not weighed), 
Bakain ae Sis vs» 3 per cent, 
Sad (a carefully aelectod clean piece) ... 04 4 


The soluble portions of these ashes were examined with the 
following results :— 

Bamboos.—Pure potassium flame. Potassium carbonate’ 

with less chloride and sulphate, 

Bakain.—Pure potassium flame, Potassium carbonate with 
less chloride and sulphate. Some lime was also in. the 
solution, 

Sat.—Sodium flame. Still probably most potassium. 

The insoluble portion of the Sal’ ashes waa treated with 
hydrogen chloride. A residao was left, containing the silicon, 
which was however not specially proved, 

Further, the presence of calciam and magnesium was proved, 
both in large quantities, but specially the latter. Further a 
considerable quantity of the phosphates of iron and alumininm 
was soparated and verified. Bosides the aluminium phosphate 
some alumininm hydrate was also separated, but the quantity 
was small, su thut it might have been derived from the China 
vessels used in the process of analyses. Manganese was shown 
only in the minutest trace by the green coloring of a soda 
bead before the Llow pipe. 
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Mr. Hurenmns has asked us to publish the following two 
letters from him to the Meteorological Reporter to the Govern= 
ment of India, and we have much pleasure in doing so :— 

No. 1, dated Bangalore, bth September 1879, P 

With reference to Government of India orders, dated Simla, 
28th Inne 1879, I have the honor to inform you that the 
gauge I am directed to forward to you consists of two cylin- 
ders of sheet zine—one constructed like an ordinary gauge, 
except that it is longer, being of a length to retain the maxi- 
mum quantity of rain which might fall between any two 
observations ; and the second similar to the first, excopt that it 
is much shorter and adapted to give the measure of the evapora- 
tion only taking place in the first cylinder, For this purpose 
the second cylinder is like the first, but furnished with an 
umbrella-shiaped eap which excludes all rain while permitting 
the free cirenlation of air to the funnel. Placed in position the 
conditions of the two cylinders are identical, exeept that rain 
is admitted to the first cylinder and oxcluded from the second ; 
evaporation goes on equally in both. The first cylinder gives 
rainfall minus evaporation ; the second evaporation only. 

The dinmetera of tha eylinders are such as is convenient for 
reading with a graduated glasa measure and of a convenient 
size with regard to the height; mine are 8 inches. 

To set the instrument: a known quantity of water is placed 
in the first cylinder A, eay one inch, to ensure constant avapora- 
tion till the first shower falls; at the samo time the second 
cylinder B is filled with water, To read the instrament: the 
rainfall since last observation equals the depth of water in the 
first cylinder A plus the loss by evaporation read from the 
second cylinder BL The height of water in oach eylinder ean 
be rend approximately and very rapidly with a graduated slip 
of zine painted black with white figures. Black or dark grey 
paint shows the water-line best. 

When greater accuracy is required, or if the cylinders aro 
badly made, the water in each is measured in the usual way 
with a graduated glass vessel. 

It has occurred to me that the returns from taluk cutcheries 
might be checked by adding one of my instruments and having 
it rend by auy respunsible officer at his periodical visits, he 
taking the reading rapidly from the zinc seale, This would, 
at any rate, prevent or detect the absurd mistakes which have 
been made (tenths sent in ss inches, and certain showers left 
out of account altogether) which has had the effect of 
preventing any meteorological value being attached to these 
observations. 

I remember some years ago visiting one of the taluk entchery 
gauges, and finding it keptin a building; thoy were in the 

a9 
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habit of bringing it out and catching any rain that fell during 
office hours. 

“It is the interest of plantation méstris to make the rainfall 
appear less (apart from the fact that their cbsorvations would 
never obtain credit), and it was this that first lod me to try 
and find a gauge which T could read myself. 

The braporatior. from the second ‘evlinder is small, and I 
expect to obtain a factor which, within limits, will enable one 
to dispense with its use. At the sme time, as furnishing an 
index of the evaporation, for stated periods, at selected points, 
it is of interest with regard to treo vegetation. For instancey 
ab 4,000 feet the attnoaphere hera during the monsoon is nearly 
saturated with moisture. At 3,000 feet.on the Mysore plateau 
the atmosphere is very rarely unplensintly damp and never for 
more than a few daya together. At 8,000 feet, with an eleva~ 
tion of 1,000 fact above the plateau, it ‘seams to be as damp 
as at 4,000 feet. For 70 miles within the Western Ghats the 
atmosphere is sensibly damp and more favourable to tree life, 
especially during the hot season. 

‘Te tops of both cylinders are locked with brass letter pad- 
Jocks. Both cylinders gre imbedded in a mound of stones, oarth, 
&e., turfed over: first to prevent excessive evaporation from 
solar heat ; second to prevent the instrament being disturbed. 
Any malicious tampering with the instrament to make the 
rainfall appear less bocamtes then discoverable. 

In the improbable exse of any one being interested in endea~ 
vouring to make the rainfall appear more, it would be casy to 
supplement each large eylinder with two or three smaller 
ones, with known small diameters, aa checks, in which case 
nny ono desirons of tampering with the gango by adding water 
would have to do so in the ratio of wr? for each cylinder! 
The advantages claimed for this instrament ace that it enables 
one to obtain a knowledgo of the total rainfall, accurate within 
a tenth of an inch, and of the total yearly evaporation, under 
the conditions—these two factors being the important ones 
to tree life, 

I have no leisure to undertake a long series of accurate 
observations, and any meteorological observations from a forest 
officer being necessarily subordinate to his regular work, there 
could be no expectation of their regular continuance. What 
I aim at now is to obtain some relative factors of rainfall and 
evaporation at certain points, under different conditions : first, 
OF forest vegotation ; second, of clevation; third, of situation, i.e. 
with regard to distance from the Ghats, east or west, and of 
the neighbourhood of hills, such as occur in parts of tho 
plateau, and among which all the central forests of any value are 
situated, 

In other ‘words, the monsoon-borne rainfall varying from 
year to year, the relative precipitation and evaporation from 
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place to place iad nearly fixed quantity, and may be arrived at 
with two or three years’ observations. 

Another point on which £ wish to got some reliable figuees 
is “drip2? On clond-swept hills T have observed it oing on all 
night long, under trees during the day in the monsoon, and in 
the open country it ocenrs during the fogs of the cotd season, 

This is, of course, quite apart from rainfall: and, except to 
foresters, is interesting more than important, although it has 
repeatedly found a place in windy reports of the influence of 
forests on rainfall. the coffee in this province ig al! grown 
under forest, and the consideration of “drip” is one of the first 
things a planter thinks about in regulating his shade. 

Again there ara two opinions with regard to the action of 
stomata bathed in dry air, so good an authority as Sachs hold- 
ing one view and later experimentalists another. Any reliable 
figures with regard to the relative humidity of the air in foreata 
would bear on this subject at once. 

Another point of interest is whother the rainfall is greater 
in the Cantonmont of Bangalore than in the nearly treeless 
plain around. It was stated, I believe, before the Famine 
Commission, that such was the ease, and from my own observa- 
tion, constantly driving in and out diving the monsoon, I 
believe that it is so; but there are no fizurea on tho subject. 
Bangalore atands on the edge of a sharp drop ia the plateau 
(800 feet in ten miles) on the south-west side, from which most 
of the clouds come, and is well placed for noting the effect of 
a maas of scattered trees in condensing cloud. Further east 
occur the Government plantations, small but compact masses 
of trees, in some of which my ganges have been placed. In 
the hill forests, north, eonth and west of Bangalore, Ihave thom 
at 5,000, 4,000, 8,000 and 2,000 feet elevation, and reading 
theso at times when I have to visit them on duty, I hope to 
get comparative data for each quarter of the year, ‘Thess will 
compare with the means which have been taken for a long 
series of years in the Government Observatory in Bangalore, 
3,000 feat above sen level. 

T have added a drawing which may perbaps be found 
sufficient. The instrument itself is bulky, and would cost more 
to pack and send to Northern India than it is worth. At 
Calentta it could be made up better than I can get the work 
done in Bangalore, 

Tha cost of these gauges here with the zine seale, but without 
a graduated vessel, is about Rs. 7. 

No. 2, dated Bangalore, 25th April 1881, 


Sin,—I have the honor to acknowledge the reeciptof your 
lettora showing the comparative reading of the rain gauges. 
Tam much obliged to you for the tronble taken, and shall be 
happy to have the results published as proposed. 
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The correction noted in the last Jetter I have applied, as 
directed, to the first tnble sent, This serves slightly to increase 
the error in the reading of my gauge. Apparently, the eva- 
poration is greater from the modified form of evapometer 
than from the rain-gange vessel ; and if this is a0, my origin- 
al form of evapometer might give closer results. Indeed, took- 
ing at your table it appears that the approximation would 
havo been nearer had the evapometer been neglected alto- 
gethor. I hero assume, from an ingpoction of the tabte, 
that four inches was tho standard quantity of water in both 
vessels at the beginning of each month. All I have been 
ablo myself to attempt, in the way of testing the instrument, 
was to compare during rainless weather the loss by evapo- 
ration in each vessel. Absences on dnty, showers, and leaky 
vessels have vitiated my figures. Where I could get » 
few correct observations tho evaporation from the two 
vessels seemed to vary little, My experionce has been that 
the liability to leak is a fatal objection to the instrument, 
in that form, especially where it has to be left without atten 
tion fora year at a time. It is liable also to injury from 
animals, and to oceasional fonling* of the water, in the receiv- 
ing versel, by insects, which influences the evaporation. 
Lastly, there isno proof that the gange has not been tam- 
pered with, and I know that some of my instruments, left 
apparently ‘abandoned in the jungles, have been tampered 
with. To get over these difficulties I have put the instrument 
into a different form. Glass is the only convenient, material 
quite above auspicion in the way of leakage, and I thereforo 
employ three bottles of a size ‘to hold a gallon each in placa 
of the two tin vessels. One of these bottles is the evapometer 
with the pipe leading from it, closed with a cap, as before. 
The enp is Ef ahead size as the funnels, but A-shaped and 
placed at a lower level than the funnels to gnard against 
the eplashing up of rain drops, The other two bottles ara 
receivers and have funuels as before. ‘These three bottles are 
packed in a strong box or amall barrel of teak, or other wood 
proporly tarred, and sheathed at the bottom with zinc. 

The ‘lid of the box or barrel shuts down and locks, leaving 
three funnels coming through the lid from the neck of ench 
bottle, Being tla more compact and strong it ia less liable 
to injury fro animals butting and rubbing against it, ‘The 
fouling of the water and the detection of tampering are 
provided for by the receiving vessel taking tho form of two 
hottles. Fouling does not often cecur, and it is not hkely 
to happen to both the bottles of an instrument; but the 
grout advantage of a doublo receiving vessel is that it affords 


* The fouling is increased by tho high temperature of tin vessel exposed to the sun. 
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the means of immediately detecting any tampering with the 
gauge. The funnels leading to the two receiving bottles 
are of slightly different diameters, arranged so that the receiv- 
ing areas of each funnel bear a single proportion to one 
another, say as 2:3. ‘The contents of both bottles being 
mensttred, the readings, if correct, will be as 2:3. If tamper- 
ed with by the class of persons who would tamper with a rain 
gauge, it would be next to impossible to add water to, or take 
water from, the gauge without interfering with this proportion. 
The two funnels of the two receiving’ bottles have receiving 
areas respectively of 7-854 aquare inches (= a diameter of 3:17 
inches) and of 11:781 square inches (=a dinmeter of 3-86 
rquare inches), Now 7-854 square inches + 11-781 square 
inches == 19°635 square inches, which is the area of the funnel 
of tho ordinary 5-inch gauge.’ This permits the usa of the 
ordinary glass. measnrer by multiplying the figures from the 
sinall funnel bottles by $; those of the large funnel bottles by 3. 

The fimnela are fixed in the stoppers by casting a plug of 
lead round the funnel pipe, using the glass stopper of the 
bottle and a lump of clay as the pattern and mould. 

I have not been able to procure larger than half-gallon 
bottles in Madras, and if one has to send to England for 
gallon bottles, it would increase the expense of the gauge. But 
gallon bottles ara used for importing and storing chemicals 
and could probably be procured in Caleuita. Gallon bottles 
will register up to 22 inches rainfull, (Receiving area of largest 
funnel 11:78) square inches, Gallon contains 277:274 cub. 


inches .". "Wag = 227). 


Ordinarily I do not think it will be practicable to proeure 
larger than gallon bottles, and a rain gauge for forest purposes 
should, if possible, be one made of materials proourable in the 
country. Nenrly every purpose would be answored by a 
gange which would register the your's rainfall within a quarter 
of an inch, and, in many situations, accuracy within an inch 
would be enongh for practical requirements. By halving the 
veceiving aren of the rain gauge to one-half that of the standard 
5-inch gauge, it would register up to 45 inches, so that only 
one observation would be necessary in most places to take the 
year’s rainfall ; and this isa necessary condition for a forest 
gauge which often can only be conveniently read once a year 
during the fair season. 

I should osteem it a great favor if yon would favour me 
with your opinion as to how far tho accuracy of the gauge 
would be affected by reducing the reducing area by one-half. 


Measurements of Planted Mahogany Trees at Akad. 
Br dN, 


Dunine 1838 to 1842 a few seedlings of Mahogany were 
forwarded to the Commissioner of Arakan to be planted ont 
in Akyab as an experiment, About this time the Civil Officers 
stationed there took great interest in the planting of trees, 
and especially Casuarina, Mango, Teak, Pynkado, Pymmah, 
Cassia siamen and timorensis, Figs, Melia Azadirachta, Spondias 
mangifera, Terminalia belerica, Hopen odorato, Dillenia in~ 
dica, Calophyllum inophyllum, &c., so that most of the rond 
sides to the south of the main wharf, in the old cantonment, 
fre lined by tress exceedingly grateful to the eye during the 
rainy and the cold seasons. 

In 1867, Dr. Anderson, of the Botanical Gardens, Onleutta, 
called for a report on the then existing Mahogany trees, whieh 
was aubmitted by the Commissioner of Arakan (Colonel Ryan) 
in the tabular form hereto appended. The ascertained data 
of 1867 ave printed in roman character. 

Recently the Commissioner of Arakan (Colonel Sladen) called 
upon me for a report on the trees, and the measurements mado 
on 12th September 1881 are those printed in the statement in 
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italics. It will be observed that the figures of 1881 in the height 
column in 2 few cases fall below those of 1867 ; but as the latter 
were admittedly only approximate, while those fixed by me were 
determined by the aid of Fleischmann’s Spiegel-Hypsometer, 
the discrepancies are easily to be understood. 

‘As the trees stand generally in isolated positions, the full 
and graceful branch development has of course been carried out 
at the cost of the bole, which is in almost every case excessively 
short, Probably plantations, in which the development of bole 
was aimed at by close planting (except along with n slightly 
slower growing, strong, shade-casting evergreen), would not 
be successful, as the trees are exeeedingly “kittle”’ in the 
matter of iuterference by the branches, or shade, of any 
neighbouring tree. 

All Akyab is flat, and the soil is sandy alluvium, 


These Mahogany trees yield seed abundantly, which germin- 
ates readily. 
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Hote on the Lag Industry in the Sonthal Pergunnahs 
(1881,) by @. ff. Manson, dsq., Deputy Collector. 


Whew the lac insect (Coccus facea), or, as the natives call it, 
lakor laka, was first introduced into this district is not known, 
but there is a concurrence of opinion that the Paharias were 
the introducers, or at any rato the first cultivators of it, and 
the industry is known to have oxisted in some parts of the 
district for the last 40 or 50 years. The insect is supposed to 
have been introduced from Manbhoom, but this must be onl 
a surmise, since the date of its introduction is not even approxi- 
mately known. Lae is a cellular resinous incrustation, secreted 
by the insect round the branches of various trees, having a 
colour varying from a deep orange to a dark red according to 
the tree on which it is produced. It contains from 60 per 
cent, to 70 per cent, of resinous lac, and 10 per cent, of a dark 
red colouring matter which is manufactured into lac-dye, the 
remaining 20 or 30 per cent. being refuse. 

Lac, as turned out by the manufacturers, is termed shel/-lac, 
known to the trade by various names, such as orange-leaf, 
manufactured principally at Mirzapore in tho North-Wost ; 
reddish orange livery leaf and button, manufactured at [lam 
Bazar in Beerbhoom, and by the Ranchee Lac Company at 
Ranchee in Chota Nagpore; and garnet lac, manufactured in 
Caloutta. 

Lac, a8 sold by the growers, is termed etick-lac; and a 
there are no manufactories in this district, it is with this raw 
material that we have to do. 

Lac is cultivated in all the sub-divisions of this district, but 
most extensively in tuppah Handwai, in the sudder or Dumk: 
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sub-division, and which is nearly in the centre of the district. 
Jn this tuppah the original, and stifl the principal, seat of the 
indostry is taluk Keari, which alone yields the zemindar a 
revenue of Rs. 2,000 a year from the lease of groves of trees 
for the cultivation of Inc. Besides taluk Reari, lac cultivation 
Ins long been known in the villages of Kainjor in taluk Nadia, 
Jartal in taluk Singui, and Asbanhani in taluk Baji, all within 
the tuppah of Handwai. 

Haripuy, the market town of Kesri, is still the-chief business 
centre of this trade, although the industry has now spread to 
all parts of the sub-division. Its holding its own against the 
head-quarters town of Dumka is due, not ouly to its being the 
Dirth-place of the trade, and its still being in the centre of the 
chief producing area, but becanse the exports being chiefly 
made to Mirzapur through Baidyanath station on the Chord 
line of the East Indian Railway, it is a more convenient centre 
for accumu)ating stocks, being only 43 miles from the station, 
whereas Dumka would be 48. The other markets in the sub- 
division for lac are Kumrabad, about five miles south-east of 
Dumka, Sareyahat 28 miles north-west, and Nunihat 17 miles 
west-north-weat of Dumka, 

Although lac has been produced here for the Inst fifty years, 
it is only within the last nine or ten years that the industry has 
developed into an important item of our export trade. 

Tam not in a position to give accurate figures of the yield 
of the lac crops of past years; they might be compiled from 
the East Indian Railway records with some degree of aceuracy, 
but the following statement of the principal traders’ managers 
hore, as reported by Mr. W. M. Smith, the Sub-Divisional 
Officer, shows sufficiently the extensive development that has 
taken place. He saya:— When I came here first, about 
eight or nine years ago, the annual crop was from 500 to 600 
maunds, The lest Bhadro crop (1880) yielded 16,000 maunds 
in the Dumka sub-division, the Buishak crop (May 1881) about 
6,000 to 7,000 maunds, and the preseut Bhadro crop (October 
1881), which is not so good as last year’s, is estimated at 
10,000 mauads,”” 

The annexed statement of lac exports from the Baidyanath 
station, obtained by the Sub-Divisional Officer, Mr. 8, 8. 
Jones, ©.8., shows that the above figures cannot be very far 
out. Some of the produce is exported by road to Nam Bazar 
in Beerbhioom, some no doubt finds its way to the Loop line vid 
Amrapara, Hiranpur, and Pakour, some towards Godda and 
Bhagulpore, and some towards Manka and Raneegunge ; but 
to balance this there is the local produce of the Deoghur sub- 
division about 2,000 maunds, and some small amount drawn 
from the Godda and Bhagulpore side. There are also amall 
exports of lac trade, I am told, from the Muddaporo station, 
but no figures are obtainable, 
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Statement of Stick-lac despatched from Baidyanath Station, 
East Indian Railway, during 1880-81. 


Morn. Year.| Quantity. | Year. Quautily. 


Tanuary 
February 
March 
April 
May te 
June ow on 
daly we ae 
Anguat ... aw 
September ; 
October ++. 
November 
December 


1881. 


Total wo. 


Mr. W. M. Smith, the Sub-Divisional Officer of Dumka, has 
also cbtained figures from the zemindar of tuppah Handwai, 
showing his receipts from the groves of trees lensed out for 
luce growing, which still further exemplify the rapid expansion 
of this industry :— 


In 1285 (1878) his receipts were Rs. 2297 


yy 1286 (1879) » oo» on 455 
» 1287 (1880) yoy A LTD 
yy 1288 (1881) » 95 8,000 


The figures obtained for 11 other estates in the Dumka sub- 
division are as follow :— 


1285 Ts. 2,282 
1286 2488 
1287 vey 8,669 
1288 » 4488 


and these include Kesri, in which the increase has only been 
Rs. 151 on an original revenue of Ra. 1,871; 80 that the 
development in areas to which the industry has only recently 
extended is from Rs. 361 to Rs. 2,466; and no donbt the same 
ratio of increase has been obtained in the rest of the sub- 
division, 

Tho lac industry was no doubt stimulated in this district by 
the increasing demand that arose for the article in the London 
and United States markets in the years 1873, 1874 and 1875, 
tho consumption of lac laving beon nearly doubled between 
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1870 and 1876. The prico of Inc was at ite groatest height in 
1873-74, since when it has declined again; the impetus given 
to the industry by the high prices having resulted in producing 
more lac than there was a demand for, the surplus stock in 
1876 being more than 9 whole year’s demand. ‘This was partly 
caused by the manufacturers adulterating the Ine with common 
American resin in order to keep pace with the demand. Before 
the production of lac increased, this adulteration is said to have 
been earried on until it reached from 50 to 70 per cent. The 
fall in prices that took place after the increased demand had 
stimulated the production into overstocking the market is no 
doubt the cause of a falling-off in the cultivation reported from 
Godda and Pakonr ; but with a steady trade both production 
aud consnmption will increase, and alveady (his year priees are 
again improving. 

Throughout this district, with the exception of Pakour, Jac 
has hitherto been cultivated only on the palash ( Butea frondosa), 
Santali, murv. It is said, however, that it spreads itself to 
other trees in the neighbourhood of the palash groves, 

In Pakour it is said that the enltivation is principally carried 
on on the native pluin tree or Lair (Zizyphus Jujuba), Santali, 
jamun, 

In the neighhonring district of Beerbhoom i appears to. be 
principally enltivated on the pipal (Fieus religiosa), Santali, 
esa, a common enough tree here, but the lac is of in 
quality to that produced on the palash, which is 2 more plentiful 
tree than the pipal and one of the characteristic trees of the 
Sonthal Pergunnahs, It may be known to some as the “ flame 
tree” from its masses of bright reddish orange flowers. 

This tree appears to rise spontaneously from the ground, and 
is now being extensively preserved, so that the district is rendy 
to meet almost any demand that could arise for the article, 

The best lac is, however, said to be that produced on the 
kusum (Schleichera trijuga), Santali, baru, on which it is, I 
believe, largoly cultivated in Chota Nagpore. This tree is also 
common enough here, but I understand that the insect produc- 
ing lac upon it is not the same that we have here. Our insect 
varies between red and yellow, whereas the cusum insect, or, 
as it is called, nagu/i, is solely red. 

The Ausum crop of lac appears also to be later than that from 
palash or bair, being from middie of May to July, and middle 
of October to January ; wheroas the palash and bair crop is 
from middle of March to May, and middle of August to Octo~ 
ber. The lac from palash is only very little inferior to the 
kusum lac, and at the same time it produces the deepest dye. 

The seasons for setting and gathering the lac appear to be 
the same throughout the district. 

Thore are two crops, the first in Cheyt and Bysakh, corre- 

»onding with middle of March to May; the second Bhadro to 
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Asain, corresponding with middle of August to October. These 
crops, however, go by the name of Jeyth and Kartick, those 
being the months when the crop is in the local market. 

Lac ia ent before the larve swarm, the colouring matter 
being a portion of tho female insect’s body. Most of the 
colour would be lost if the insects were allowed to leave the 
cell before cutting ; some portion of the luc would also be lost 
by their breaking through the covering of the cell, 

The crop of Cheyt-Bysokh yields the most and best lac, 
whereas the crop of Bhadro-Assin contains a greater propor- 
tion of colouring matter. 

The manner of setting the insect for the next crop is simply 
to save a fow well-covered twigs, or a branch of the tree lion 
cutting the crop, so that the new shoots thrown out by the 
tree being pruned down in the removal of the erop may be 
covered by the insect when it swarms, which for the Jeyth crop 
isin Kartick, and for the Kartick crop in Jeyth, correspond- 
ing with middle of October to November, and middle of May 
to June. 

To set the insect in a new grove of trees a branch of healthy 
lac containing the larvz is tied in each tree. 

After the larve have swarmed the branches that were left 
or tied on the trees are cut and the lac sold; this lac goes by 
the name of Plunki, 

The mode of preparing the crop for the market is primitiva 
in the extreme, and must result in considerable loss of material, 
especially of the colouring matter. Where the incrnstation 
has formed on thick wood, it is scraped off with the reaping- 
hook or some other such rough instrument; where it has 
formed on thin wood, the parts wholly covered are left intact 5 
whore it is only partially covered, the uncovered portions of 
wood are roughly cut off, so that a large amount of wood or 
stick is sold with the lac, hence no doubt its name of “ stick- 
lnc.” The cultivation of Inc, ns before stated, was formerly 
confined to the Paharias, with whom the zemindara made their 
own agreement as to rent to be paid for the trees. At tha 
recent Sonthali settlement the rent per tree was fixed at two 
pice, that is, Rs, 3-2 per hundred ; in many villages the groves 
of palask vow contain several hundreds of trees. 

tt may be said that all castes have now taken to producing 
Inc, of which the most numerous are Paharias, Sonthals, 
Bhuiyas, Khetoris, Gonlas, Bauris, and a sub-division of tho 
Kadar caste in Godda called Lens. Several persons generally 
combine to work a lac garden, as watch has to be kept, luc 
thetts being not uncommon. 

The growers generally sell to the village mahajun or shop- 
keepers: sometimes taking advances on the crop; sometimes 
oxchansibg the produce for ault, tobacco, and such like; and 
sometimes being paid in cash, Although the crop is no dout 
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a very paying one, the growers generally do not seem to 
improve their condition by it. To this there aro some notable 
exceptions amongst the better castes, The growers aro said to 
have obtained only Ms. 3 to Rs. 4 per maund for lac some faw 
yenrs ago. It then ran up suddenly to Rs. 27, Rs, 28, and 
even Rs. 30 near the railway; and then fell again to Rs. 12 
and Rs, 18, and Rs. 8 and Rs. 9 per maund for last season’s 
crop. 

Tho village shop-keepers, who purchase from the grower, 
make a profit of from 10 to 20 per cent. 

As Calcutta is the place of export for lac, a great saving 
might be made if eticklac were taken direct from this district 
and worked up there instead of its being taken to Mirzapore, 
a place about 850 to 400 miles from this, and thon conveyed 
all the way baek to Culeutta about 500 miles. 

Thave said nothing on the manufacture of lac, as it is not 
manufactured in this district: a very good article on this 
anbject for Chota Nagpore is to be found at page 406, No. 6, 
Vol IL of the Satistical Reporter for November 1876. 
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Tae following extract (rom the speech of the Dewan at the 
assembly of Representative Ryots and Morchanta in Mysore, 
held on October 7th, 1881, will be interesting :-— 

“The forest revenue which alone has shown an increase is, 
as already remarked, chiefly derived from the sales of sandal. 
In recent yeara, there has been an increasing demand for 
sandal, especially for sandal roots used for the manufacture of 
sandal oil. It haa, therefore, been practicable to sell larger 
quantities and to realize higher prices than before. But the 
sales do not admit of unlimited expansion, as the markets for 
sandal will not take more than a certain quantity annnally ; but 
it is hoped to keep up the present sales, and. in order to meet 
them, attention is given to the conservancy of the sandal 

reserves. As the sandal grows largely on private lands, the 

olders of which at present possess no interest in preserving the 
treos, it is under contemplation to revive the rule once before 
promulgated for allowing a cammission to landholders on the 
sandal grown on their lands and delivered to Government, 

“The other items of forest revenue are quite inconsiderable 
as yot. ‘The several descriptions of building-timber growing in 
the forests, valuable as they are, cannot be worked with any 
great profit unless the cost of felling and carting could be con- 
siderably cheaponed. As an instanee, it may be mentioned 
that, although there was a large demand for timber in connec- 
tion with the railway to Mysore, it was found cheapor to gut 
Ttangoon timber from Madrag than to nse the timber of our 
forests, except to a small extent at the Mysore end of the line. 
This was the case especially in regard to the railway sleepers. 
Creosoted pine sleepers, which are considered superior to tho 
teak for this particular purpose, were brought all the way from 
Europe by soa and by the railway from Madras, and were 
delivered at Bangalore at cheaper rates than our teak sleepers 
could be supplied for, and with a rapidity which cannot be 
hoped for in our forests, Tho work on the railway would in 
fact have como to a standstill if it depended on ‘our forosts 
for the supply. When the comtry is opened out by railways 
it is hoped to work the forests to ‘greater advantage and with 
scientific appliances, 

“The various descriptions of jungle products will also 
receive altention at the same time, and the forests will b 
managed with decidedly more profit than at present, 
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“The oxtensive scrub jungles along the line of the railway 
to Mysore have, however, been turned to profitable account for 
the supply of fuel to the railway which had been in the first 
instance obtained from the Kuppam jungles in Madras. 

“The forests altogether ought to be made a great source of 
revenue to the Government, but this cannot be done unless 
they are strictly conserved, which is not altogether agreeable to 
the people who have been hitherto accustomed to use them 
indiscriminately. What is everybody's property enn be of 
nao to no one, Tho ryots, however, havo strictly no rights in 
these jungles which in most cases are not situated within the 
limits of their villages, There onght, therefore, to be no hard 
ship in making them look to their own lands and to the small 
tracts of jungles whieh are proposed to be nssigned to their 
villages for any snpplies they may stand in need of, and to 
mako them pay moderately for anything required trom the 
Government forests. Arrangements will, however, be made ta 
throw open the pastures in these jungles to cattle at stated 
times and under proper arrangements.” 


Tae Manuracturs or Woon Purp.*—Wood pulp, which 
has of late years acquired someimportance as a substitute for rags 
in the manufacture of coarse and fine papers, is obtained in 
two different ways:—(1}, mechanically, by the mechanical 
disintegration of wood ; (2), chemically, by treating the wood 
with chemical re-agents. 

1. Preparation of cellulose by the mechanical method.—Wood 
lately felled and stripped of its bark is ground between heavy 
millstones beneath the surfaco of running water, passing thence 
through a sieve or bolter, as a fibrous mags, which can he used, 
with or without admixture of rags, a8 a substitute for ordinary 
paper pulp. The wet mass of woody fibre is deprived of its 
superfluous anoisture by pressure, and in. that state is sent to 
the paper-mills, This compressed fibre, even when boiled, will 
not give & fine-grained paper, for which purpose an addition of 
25 to 80 percent, of rags is necessary. Wood paper acquires 
s yellowish or greyish tinge with exposure, for which reason 
also it is msuited for finer purposes. Wood fibre is not pura 
cellulose, but contains a mixture of intercellular substance, 
which has held the plant-eells together. Pure cellulose forms 
30 to 6O per cont. of ordinary wood pulp. Wood pulp is very 
shart in the fibre, awing to tha method in which it is prepared, 
whereas pure cellulose is longer in the fibre, felts better, and is 
more suitable for paper-making, Wood pulp is therefore 
employed for the coarser sorts of paper, whilst the chemically 
prepared cellulose is well adapted for the finer kinds, 


* Translated from Dr. Thenjus’ Dae Hols wad seine Distillations.-Products, 
jenna, 1880, 
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In 1871 some experiments were made by 0, Meyh, of 
Zwickau, in regard to grinding wood after steaming it in steam 
Doilers. ‘The results were most aatisfactory, and the method is 
now used in the fabrication of brown papera. Independent 
experiments were made about the same time by E. F. Meisner, 
of Roth-Damnitz, near Stolp, Pomerania, in the boiling of 
wood with and withont canstic lye, grinding, and preparing 
paper from wood fibre obtained by the first method, with and 
without an admixture of rags. A partnership was concluded 
between H, Voelter and O. Meyh for the working of certain 
of these new processes, which are now known in Germany as 
the Voelter-Meyh patent. Aug. Erfart, manager of the wood 
pulp and paper works of Bezner & Co., endeavoured to improve 
the process by the ebullition and prolonged immersion of the 
wood in soda lye. Erfurt subsequently varied this procoss by 
boiling the wood twice before cooking it in the caustic soda, 
2 process which yielded wood pulp of a superior quality. The 
papers so produced have been gradually improved, and now 
packing-papers of excellent quality are thus manufactured, 
which ean be used for a variety of purposes for which ordinary 
Pipers are more or less unsuited. For many purposes the 
natural brown colonr of the paper is a recommendation, and 
not only for cartridge-cases, book-rovers, packages, and the 
like, but also for floor-papers it is fuund most useful. Erfurt 
prepares his “lignite pulp” in four qualities, which ean be used 
separately or combined in different proportions, for the manu- 
facture of different qualities of paper. 

2. Preparation of cellulose by the chemical method —The 
preparation of cellulose by chemical means has recently made 
greater progress, asa much finer and whiter product is thus 
obtainable ‘than’ by the mechanical method; still there is, 
unfortunately, one great disadvantage common to all the 
processes yet adopted—the expense, costly machinery and 
processes being employed for an object really attainable by 
other means, These consist in the continuous action of chemi- 
eal re-agents, whereby the expenditure of fuel is rendered 
unnecessary, and the great wear and tear of plant involved by 
the use of high steam-pressure avoided. 

Various companies and private firins baye applied themselves 
to cellulose manufacture, amongst whom the most. important 
are Wooster & Holmes, Brandt, Montgolfier, Brogniart, Morir 
& Legaux, Pagen, Coupier & Mellier, Compagnie, Pentazéne, 
Amould, Houghton, Fredet, Pelonze, Bartie & Blondel, Bachet, 
and Watt & Burgess. 

A fresh starting-point in cellulose manufacture was afforded 
hy the establishment of the Manachunk Wood Pulp Works 
Company, at Philadelphia, in 1864, whose products were 


exhibited in Paris, in 1867. At this establishment the cellulose 
is prepared by Houghton’s aud Conpier’s methods by | 
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the wood in acetate of soda under very high pressure. This 
branch of manufacture has been further investigated and 
improved upon by various parties, amongst whom may ba 
mentioned Delaye, 1864; Neyret, Orioli & Fredet, 1865; 
Bachet & Machard, 1866; Fletcher, 1868 ; Tessié du Motay & 
Maréchal, 1868; and, more recently, Adamson, Molenau & 
Laububr, Schutz, Mohl, Fry, &e, 

In 1868 the Gloucestershire Paper Company started a large 
cellulose and paper manufactory in England, for paper-making 
without rags, thereby affording demonstration of the fact that 
paper can be manufactured trom cellulose without any admixture 
of rags. A heavy outlay, stated to amount to £25,000, was 
involved by the experiments of the Company. 

In 1870 a Company of English: and Swedish capitalists 
started five largo cellulose mannfactories in Sweden, an the 
Anerican systom in uso at Cano Mills, Sydney, N.B. 

On this system the five manufactories in question, and other 
English and American establishments, are now worked, as well 
ag six large manufactories in Germany. Some manufacturers 
have adopted other mothods, and have engaged in fresh experi- 
ments and resenrches, chiefly with a view to remedy defects of 
construction in the apparatus employed. 

In the different methods hitherto adopted acids (muriatic and 
nitric) are used, to the action of which the wood finely rasped 
is exposed until the fibre is laid bare, whoreby a portion of 
the cellulose is converted into glucose, whence alcohol is 
obtained by fermentation; after this the wood is treated with 
acetate of soda until all the soluble matter is extracted, and 
finally is washed, This mathed does not admit of the acid 
being used ngain, and moreover requires the vessels employed 
to be of more than ordinarily indestructible materials. 

In Watt & Burgess’s method, finely-chopped wood is treated 
with acetate of soda of 4 degs, Réanmur, under a steam 
pressure of 60Tbs. to 190Ibs. to the square inch, Here very 
much depends on the shape of the wood: ina highly comminuted 
form, as aawdust, the circulation is impeded ; shavings, on the 
other hand, take up too much space; sv the woud is trerted 
with the lye in a series of digestors, under high steam pressore, 
and the soda afterwards extracted from it by the action of 
steam. As the ly@ contained therein is removed by the steam, 
and the residnum calcined in ovens of special construction, it 
is obvious that the method adds considerably to the cost of the 
process, and it is preferable to use the acid once only and allow 
it afterwards to evaporate naturally in open pits or to remove 
it by heating in closed vessels so contrived as to entail no extra 
firing, Cellulose prepared in this way requires no mechanical 
manipulation, but is simply bleached with chloride of lime be- 
fore use. Chemically prepared wood pulp is superior to that 
-repared by mechanical means, being more elastic and longer 
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in the fibre, and, as before mentioned, ean be employed for 
paper-making without any addition of rags. 

As regards yield, much, of course, depends on the character 
of the wood, bat it averages 80 to 40 per cent, The largest 
yield is from split trankwood, and young wood of 4-inch dia 
meter. Firs yield a lighter coloured nnd more easily bleached 
pulp than pines. German manufacturers now work almost 
entirely with pine wood, and obtain a very fine product. ‘To 
give a profit, the prices in the forest should not exceed the 
followii 

One metre Lillet wond 
One ,, round ditto 
One ,, small sticks 


«+ 64 marks (shillings). 
. ” ” 


+ 2b oy ”» 


Tu Swedish cellulose manufactories the following is the modo 
of procedure :—The wood, stripped of the bark, and machine- 
sawn into small bits about half an inch square and quarter inch 
in thickness, is passed through a separator, so 28 to secure ag 
much uniformity of size as possible. It is thea put in a 
perforated bleaching vessel, which, after it has been filled, is 
screwed into a horizontal boiler filled full of soda lye, and made 
to boil by direct firing, When, after many hours’ eooking, tho 
lye has attained a certain temperature, corresponding with a 
pressure of about 10 atmospheres, the boiling is ended, and 
alter remaining some length of time under pressure, tho lye 
is vun off, leaving tho remains of the woud in the shape of bare 
cellular fibro, The cellulose thus obtained is deprived of the 
brownish fluid it contains by beating and washing in vats, and 
lastly is passed through sieves to get rid of the sand, and 
pressed into sheets, in which form it is sent to the paper-mills, 
either in the wet state, containing 50 per cent. of water, or 
nir-dried, The liquor flows into a large receiver heated by the 
waste heat of the chimney, and thence into an elongated stove, 
whero it is brought to the consistency of pitch, by which means 
all the organic matters in it are destroyed. The carbonate of 
soda is then rendered caustic by the addition of lime, and can 
bo used over agnin. From 80 1090 per cent, of the soda ig 
thus recovered. 

In tho establishment of a cellulose manufactory both tho site 
and the water-supply have to Lo considered, so that the raw 
material, water, and cheap fuel may all be at hand. Existing 
arrangements are, however, susceptible of much improvement. 

A method lately introduced in practice by Professor Mitsclier- 
lick, of Minden, Hanover, here merits special notice, as beyond 
all others it gives promise of an important future, 

This mothod consists in treating the wood, inn loss commi- 
nuted form, with a double calcio sulphite, obtained by a special 
process equally applicable to the preparation of other sulphites, 
Lime, in the form of carbonate, is decomposed in apparatus of 
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special construction with the aid of sulphnrous acid, obtained by 
the combustion of sulphur or certain sulphides. Tho action of 
these double culcic sulphite solutions on the comminuted wood 
or other plant substance separates the cellular fibre from the 
other matters by which it is held together. Cellulose is thos 
obtained in the condition in which it exists in the plant itself. 
Washing readily separates any svlublo matters, and the 
cellulose is then ready for tho paper-maker. Theso soluble 
mattera embrace a variety of substances, differing with the 
plant and the portions of it employed. Among the materials 
thus obtainable the following may be specially mentioned :—(1), 
tau-atuffa, for the tanning of hides and skins; (2), gums; (8), 
vinegar ; (4), aleohol. 

The liquor, of course, requires various kinds of treatment, 
according to ihe speciul object in view. Where this is the 
preparation of cellulose alone the method presents many 
advantages over those at present in vogue, The use of ace- 
tate of soda, for instance, destroys much of the cellulose, 
deteriorating its strength, imparting to it a brown hue, and 
reducing the yield. Cellulose prepared with the double ealeic 
sulphite soluiion possesses grent length and strength of fibre, 
and is as white as in the original plant. Bleaching with 
chlorine or chloride of lime is especially to be avoided, as even 
in cases where tho effects are not apparent the strength of 
the fibre suffers thereby. In this particular the method 
of bleaching cellulose. introduced by J- Erfurt offers 
a great improvement. The fibre is freed from pectin by treat 
ing with alkalies at a high temperature before the calcic 
chloride bleaching solution is apphed in vacuo, The air is 
thus completely abstracted from the cavities of the plant-cells, 
and the bleaching process is rendered much more expeditions 
and complete, 

Acierling to data given by the Civil Engineer, C. Roseuhain, 
a cellulose manufactory, using steam-power, and working night 
and day, with an annual production of 20,000 centners," will 
consume the following materials in a year :—(1), calcined aoda, 
3,000 centners; (2), burned lime, 14,000 to 18,000 centners ; 
{3), wood, 20,000 cubic metres; (4), coal, 175,000 centners. 

‘A factory of this size covers an area of abont 18,000 square 
metres (200,000 equare fect), and employs sixty to eighty 
hands. 

With a less production than 10,000 to 15,000 centners of 
cellulose, # manufactory cannot be worked ata profit, It must 
have ona boiler, whereas a factory with double the aunual 
production only requires two Voilers. The consumption of 
water in the former case will be 60 to 70 cubic fect por minuto. 
In the production of the 7,000,000 ceniners of paper manu- 


* The German center ia 110tbe. Avoirdupois. 
38 
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factured in Austria and Germany in the year 1877, there were 
used :—Wood fibre, 2,009,000 centners ; wood celiulose, 100,000 
centners; straw cellulose, 600,000 ceutners; rags, 5,500,000 
centners, 

Besides for paper-making, the following technical applications 
of cellulose may be mentioned :—The manofactnre of artificial 
ivory, by Harrase’s patent, tho preparation of explosives, for 
blasting, Cellulose, wood fibre, and fine sawdust are used in 
the preparation of various substitutes for nitro-glycerine, such 
as Dittmar of Charlottenberg’s dualine, Volkmann’s collodine, 
Franzel’s nitro-glycerine, Baron Tintschlor-Falkenstein’s ligrose, 
and the patent dynamite of the Hamburg Dynamite Co, 

For upholstering, wood fibre is now largely used as a cheap 
and cleanly substitute for horse-hair and other stuffing for 
mattresses, cushions, &. Plane, fir, and Leech fibres are 
mostly used for this purpose, ‘The use of cellulose or sawdust, 
in the manufacture of oxalic acid, dates from a discovery made 
Dy Guy-Lussne in 1829, but received its first application in 
practice at the hands of an American firm, Roleits, Dale & 
©o., of Washington, in 1859.—Timber Trades’ Journal, 


Orara Rowper.—* Germinating the Seeds.—File each seed 
carefuily on both sides, until the kernel is just visible, The 
two onda may be rounded off a little, but the operation requires 
eave. When the filing is finished, have ready a solution of 
kerosine oil and water (one to ten), and immerse the seeds in 
it for a second or two, This prevents ants and other insects 
from coming near them, This operation over, the seeds should 
be thrown Into a tin box containing some coir fibre refuse; 
eover them well over with a further supply of thesame material 
and shut down’ the box. In two days’ time. they will be 
found on examination to have commenced to germinate. Take 
them ont and put them (germ downwards) into Wilton’s 
transplanters filled with good soil, on a tuble, with ita legs 
in saucers of water, Three or four days more will suffice to 
let the seedlings develop into nice, healthy, little plants, 
and ten days from the date of tle commencement of the 
operation they can be finally transplanted. When the seads 
are in the box of coir refuse no water is required, and even 
when put into the transplanters very little moisture is needed. 

“The young plants are remarkably strong and love the san. 
They ave, however, very impatient of moisiure, and should 
therefore be placed under cover during a shower of rain, The 
filing operation may be done ona grind-stone; but to ensnre 
perfect snecess ench seed should be rnsped carefully with 
a file. 

“Some planters lose as many as 60 and 70 per cent., and 
in one instance, which has come to my knowledge, five planta 
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only were secured out of 300 seeds, I am indebted to a 
gentleman in Colombo for the above simple but effective way 
of germinating the seed, and can confidently recommend its 
general adoption. Not 2 single seed need be lost if the direc- 
tions are carefully followed. 

« Planting ont.—Tt being important that the Ceara species 
of rubber shonld be induced to grow cocoannt-fashion with a 
tall, clean stem, it will be found necessary to plant them 
pretty close to each other, say 500 to the acre; and so far as 
my experience goes, plants grown from seed are mote likely 
to develop into this style of tree than those propagated by 
enttings. The latter grow faster, perhaps, and blossom 
earlier—a matter of some importance in cases where a supply 
of seed is required; but for permanent plantation T am of 
opinion that every tree should be raised from seed.”"— Tropical 
Agriculturist. 


Tan Paper Murperry TREE.—(Journal of the Society of 
Arts, Ind September 1881).—The United States Minister of 
Agricultura, in a recent report, calls attention to the largely in- 
creasing manufacture of cloth in China, Japan and the Sandwich 
Islands from the paper mulberry (Broussonefia papyrifera.) In 
Tahiti and other South Pacific Islands a species of cloth is manu- 
factured from its bark, known as “Tappa” or “ Kappn,” and itis 
said that the finest and whitest cloth and mantles worn by the 
islanders and the prineipal people of Otaheite are made from 
the bark of this tree ; it dyes readily, particularly in red, and 
takes a good colour, The following is the method employed 
by the native women of Otaheite in beating ont the fibre: 

he clennsed fibres are spread out on plantain leaves to the 
length of about eleven or twelve yards, and these are placed 
on a regular and even surface of about a foot in breadth, 
‘Iwo or three layers are thus placed, one upon another, great 
attention being paid to making the cloth of uniform thickness ; 
if thinner in one place than another, a thicker piece is laid 
over this place when the next layer is laid down. The cloth 
is left to dry during the night, and a part of the moisture 
having evaporated, the several Jayers are found to adhere 
together, ao that ‘the whole mass may be lifted from the 
ground in one piece. It is then laid on a Jong smooth plank 
of wood prepared for the purpose, and beaten with a wooden 
instrrment about a foot long and three inches rquare, Hach of 
the four sides has longitudinal grooves of different degrees of 
fineness, the depth and width of those on one side being snffi- 
cient to receive a small pack thred, the other sides being finer 
in a regular graduation, so that the grooves of the last would 
scarcely admit anything coarser thin sewing silk. A long 
bundle ia attached and the cloth is firat beaten with its coarsest 
side: and spreads very fast under the strokes. It is then 
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heaten wilh the other sides successively, and is then considered 
fit for use. Sometimes, however, it is made still thinner by 
beating it after it has been sevoral times doubled with the finest 
side of the mallet, and it can thus be attenuated until it 
becomes as fine as muslin. Should the cloth break under this 
proves, it is easily repaired by laying on a pioce of bark, which 
is made to adhere by means of # glutinous substance made 
from the arrowroot, and this is done with such nicety that the 
break ean scarcely be detected. In other islands the bark is 
kept wet and scraped with sharp-edged shells, It is snid that 
the king of the Friendly Islands Trad apiece made which was 
120 feet wide aud twa tiles loug. In Japan a species of 
cloth is mate from paper derived from this tree, Tt is cut into 
thin strips, which are twisted together nnd spooled to be used 
in the woof of the fabric, while the warp is composed of silk or 
hemp. About 250 pieces only aro manufaeturod at the 
principal manufacturing place. The paper mulberry grows every- 
where in Japan, and is a valuable tree, as furnishing the bast 
from which a large portion of the Japanese paper ia made; 
the plants are reproduced in quantity by eub-dividing the roots, 
and in two or three years are rendy to be ent, This work is 
dona in November, and the branches, from seven to ten feet 
long, are made up inte bundles, three or four feet in length, and 
steamed so that the bark is loosened and can be more readily 
stripped off; this is washed, dried and again soaked in water, 
and sorapod with a knife to remove the outer skin which is used 
for inferior kinds of paper. The bast when cleaned, is washed 
repeatedly in clean water and rinsed ; it is then bleached in the 
sun till ‘sufficiently white, after it is boiled in a lye, chiefly of 
buck wheat ashes, to remove all gummy matters. The fibres 
aro now readily separated, and are transformed into pulp by 
beating with wooden wallets; the palp is mixed in vate with 
the necessary quantity of water, to which is added a milky 
aubstance prepared from rice flonr. The conches on which 
the paper sheets are produced are made of bamboo, split into 
very thin sticks, and in parallel lines by silk or hemp threada, 80 
as to form akind of mat. This is laid upon a wooden frame, 
and the apparatus dipped into the vat, raised and shaken, 60 as 
to aprand the pulp evenly, after which the cover is first removed, 
then the bamboo couch with the sheet of paper, When a 
number of sheets have been thus prepared, they are pressed to 
exclude the water, and afterwards spread out with a brash upon 
boards and allowed to dry. The sheets are only abont two feet 
in length, but sometimes sheets ten feet long are pro- 
duced.—- Tropical Agriculturist. 


Tre Treer ov Brrrrst Corumpra.—That section of British 
Columbia west of the Caseades, and including Vancouver ard 
Queen Charlotte Islands is, according to Professor Macoun, 
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covered with, probably, one of the finest forests in the world. 
Chief amongst the trees is the Douglas Fir (Abies Dougasii), 
which is the chief forest tree, and which is used throughout the 
eountry for building purposes, and for export in the form of 
deals and spars, 

White Cedar (Tauja gigantea) is another giant, and in the 
valley of the Fraser and up the coast attains to an immense 
size, The Indians nse this wood altogether in the construction 
of their houses, and in building those large canoes which are 
the wonder of the eastern people. 

The other trees ara a species of Yew, another of Alder, two 
species of Fir (Abies Menciesii and grandis) ; two species of Pine 
(Pinus contorta and monticola); two species of Maple (Acer 
macrophytlum and circinatum) ; Hemlock Sprnce (Abiea Merten- 
siana, is a common tree on the mainland; while a species of 
Onke (Querone garryana) is abundant on tha island, but has not 
heen detected on the continent. An evergreen tree (Arbutus 
Menzicaii) is quite common along the coast of the island, and, 
both summer and winter, its foliage contrasts finely with that 
of the sombre-hned Douglas Fir. 

In the second, or arid district, a Pine (Pinus pondercsa) takes 
the place of the Douglas Fir on the coast, and is 2 very valuable 
tree, growing to a large size, with clean trunk, and resembling 
the red Ping of Ontario very much. Tho tops of the lower 
mountains and the sides of the higher ones support a heavy 
growth of Douglas Fir, but it is fur from being tho beautiful 
tree of the const. 

The timber of the third region is not so good, and consists 
principally of Poplar and black Pine (Pinus contorta), with 
occasional groves of Douglas Fir on the higher hills. Black 
and white Spruce, with a little Balsam Fir, make up the 
remainder, 

‘The island of Vancouver is about 300 miles in length, with 
an average breadth of about 60, and probably contains 20,000 
equare miles, The soil is good, but the surface is so much 
broken by rock that it is altogether impossible to tell the 
amount of good arable land on the island. There is no doubt 
the day will come when Vancouver will aupport 2 large popula- 
tion--partly agricultural and parily engaged in mining, lum- 
bering, and fishing, 

Burrard Inlet is situated on the Gulf of Georgia, a few miles 
from New Westminster. It is nine miles long—deep and safe. 
It is the port from which the lumber trade is chiefly carried 
on. Itis very easy of access to vessels of any size or class, 
and convenient depth of water for anchorage may be found in 
almost every part of it—Zimber Yrades’ Journal. 


s Aggentins Woons.—The British Consul-General at Buenos 
Ayzes, in his report to the English Government, relates some 
‘ 
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important facts respecting the valuable forests in the Argentina 
Republic, Of the larger varieties of timber, he says, coming from 
the upper provinces, the Cedar, red Quehracho, Urunday, 
Laprcho, Laurel, and Missiones Pinea are the best known. The 
Cedar, which grows chiefly in the mountain slopes of ‘Tucuman, 
is so similar to Mahogany that a eabinet may be made of the two 
mixed. As there are great forests of this timber, there is 
likely in time to be a considerable export when the timber 
trade and floating of timber becomes more aystematized, 

Higher up, in the unsettled districts of the Upper Parana 
and Urugnay, there are vast quantities of a tree of a great 
size—the Missiones Pine, an Aranearia ; the timber is good, but 
is as yet very little used in the lower part of the river. The 
Laurel is much used for boat-building, interiors, cabinet-making, 
&c. There are many varieties of this Laurel, the wood of which 
differs in colour, thongh generally dark yellow with black 
veins, dark or light brown with green or yellow veins, &c. 
In the mountains of the north there are trees 400 or 500 years 
old of this timber, with tranks more than three yards in 
diameter. 

Of tho hard woods, the Urunday is valuable for many naes. 
There are many varieties; the timber is darkish, and has 
generally white or yellow veins and spots. Urunday timber 
of very great length is not often seen in trade, on account of 
the diffeulty of transporting the larger trees. Tho bark, 
though inferior to that of many other trees for the purpose, is 
sometimes used for tanning, ‘The timber is very indestructible, 
and is used for cart-axles, piers, house-rafters, and, indeed, for 
every sort of use which requires durability and strength. 
Railway sleepers of this wood should be practically indestruc- 
tibla, if selected of the proper quality. 

The red Quebracho is a still heavier timber, This tree, whictt 
takes abont a century to arrive at its maturity, when its 
average height is from 27 to 34 yards, is one of tae most 
common in the warmer parts of the country, especially in the 
Chaco, This wood is, if possihle, lesa destructible than the 
Urunday, and is used for house-building, piers, and also for 
railway sleepers. _ Though this wood be hard and diffienlt to 
work, there is soma little tendency in the rivet-holes of elaepers 
made of it to enlarge by vibration in the sense of the grain of 
the wood when those rivets are sharp; but, using rounded 
bolts, Quebracho sleepers shonld last as well ag iron, 

The Lapacho, a fine tree of the family of the Bignonacer, is 
alao fonnd everywhere in the upper provinces. It attains a 
greater height than (he Urnnday and red Quebracho, ite wood 
is lighter in colour with a greenish tinge, and is very durable. 
It is much used for building and other purposes. ‘Tho Virarn ~~ 
affords an oak-like timber, and is in many respects very likg 
the Lapacho, though it does not grow to the same size. Thése 

’ 
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are the most important trees, but there are innumerable other 
kinds of valuable woods produced in smaller quantities of 
which a very long list could be made. It is only to be trusted 
that their total destrnetion by unauthorized squatters and 
others will not have taken place before improved communica- 
tions with the rich forests make them more available for 
general use.—Ibid. 


We have received the following letter regarding the gnawing 
off of branches of the Oleander tree. We cannot, in camp and 
away from books, verify an opinion, but we think the enemy 
must be either a large beetle, such as we have heard of as 
entting off twiga with their mandibles, or a equirrel. The appear- 
ance of the specimen seems to point to some rodent animal 
having done the mischief, But then the wood of the Oleander, 
as is well known, ia poisonous. Perhaps some of our subscribers 
ean explain the difficulty — 

Deak Sig,—Will any of your correspondents explain the 
following curious phenomenon, Iwan friend’a garden are two 
Oleander bushes. Some animal or insect unknown girdles the 
branches of these bushes. It is evidently not for the sake of 
the bark, for then patches would be eaten. Neat rings are 
gnawed round the bane in some eases merely through the 
hark, in others the wood is also gnawed until the branch breaks. 
The only solution seems to be that the operator unknown 
wishes to kill the branches. But then what is this operator? 
And why does be want to kill the branch ? t 

TI send you three specimens ; in two eases merely the bark is 
gnawed; in the thie the whole branch is gnawed through. 
These Oleander are in the middle of a number of shrubs of 
various sorts, but none but the Oleander is touched,—Guati. 


Reavers of the Inpran Forester will be glad to hear that 
M. Demontzey has just brought out the long-promised popular 
edition of his “Manual of Reboisement Works.” The original 
edition was exhausted very soon after its appearance in 1878, 
and those not fortnnate enough to get a copy from the French 
Government, or from the author himself, found it impossible 
to study tho wonderfal system so patiently elaborated by the 
author and others. Even at Barcelonnette, in the centre of 
numerous complete and progressive reboisements, the want of 
an explanatory manual was moch felt by every visitor anxious 
to learn all the plans and methods which had been devised. 

At last, in answer to the repeated calls for a new edition, 
the author has given as 2 most complete work, founded on the 
griginal, but yet so much revised and altered, as to be almost 
a\new work, Much extraneous matter bas been omitted, and 
ita \place taken by full information of the Intost advances made 
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in reboisement. The woodcuts and plans are now printed with 
the text, a great improvement, and the book itself is printed 
in a handier form than before, 

Tt cannot fail, we think, to be of great use to many persons 
in India, who are interested in the replunting of denuded areas 
aud in the prevention and cure of destructive torrents, 

At the same time, M. deGayfiier is bringing out, under 
the title of “ Teonographie du Reboisoment des Montagnes,” a 
series of fifty plates, illustrating the various French Reboise- 
ments in the Alps and the Pyrenees. ‘The plates are selected 
from the large series of “photographs, exhibited by M. 
deGayffier at the Paris Exhibition of 1878, which attracted 
much attention at the time. Descriptive letterpress nccom- 
panies the plates, but as they are meant to be studied with 
M. Demontzey’s Manual, each author gives the necessary 
references to the other's work, M, deGuyffier’s work is also 
published by Rothschild, and is to appear in ten parts, costing 
sixteen francs each, It is much to be regretted that the price 
is so high as to be almost prohibitive. M. Demontzey 
remarks in his preface that the two publications together will 
furnish the most complete means for studying the universal 
question of how to restore denuded forest areas ; and having 
regard to the importance of the subject for India, we venture 
to think that, if Government bought a copy of M. Gayffier’s 
plates for ench province, many persons would avail themselves 
of the opportunity of studying them and of gaining very valu 
able information. 

Few Forest Officers have an opportunity of visiting the works 
in France ; and we can speak from our own oxperience of the 
immense advantages to be derived from plates and photographs 
so accurate as these. Until ong has visited the Basses Alpes, 
ona can form little idea af the desteuctize sahure of tha tarnente, 
and often difficulties of soil, climate,,&¢., which have beon 
successfully overcome; but carefully selected views, such as 
those now being published, give one most valuable information 
as to when and where the different plans detailed by M. 
Demontzey should be applied.—V. 


Prune Woopr.—A correspondent writes to the Detroit 
Post :—“1 have sold wood for over forty years in Michigan, 
and I find that when split wood is corded up the bark remains 
on until I sell and measure up the wood, and all that is piled 
bark down the bark falls off and measures nothing ; besides, 
there is more heat in the bark than in the sap of the log. 
Tho most and best ashes aro also in tho bark, Ihaveon my / 
placo now some maplewood that was chopped nine years ago, 
and corded bark up, and the bark would hold on if I wou! 
draw the wood to Saginaw (eighteen miles), and cord up And 
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mensnre; besides, tha bark is lighter to draw. “Where tho bark 
is piled down the water runs in around the wood and makes 
itdozy, wet, and heavy. Tell your neighbours to try it. 
Railroad companies would save thousands of dollars by piling 
their wood bark up.”—Tinber Trades’ Journal. 


Firreroor Woon.—P. Folbarry,of New York, says tho 
Lumberman’s Gazette has devised 1 method of making wood 
incombuatible without in any way altering ifs outward appear- 
ance, Wood prepared in accordance with his process may 
possibly be charred just at the surface, but the heat to which 
it is exposed, though ever intense, can never penetrate righs 
into the wood and touch its fibres. Timber petrified in this 
way is particularly suitable for staireases that are to resist a 
conflagration. Tha composition devised by the inventor is ns 
follows :—55 pounde of sulphate of zine, 22 pounds of potash, 
44 pounds of alum, 22 pounds of sesquioxide of manganese, 
22 ponnds of aniphurie acid at 608, and 45 pounds of water. 
The whole of the solid substances are put in an iron vessel, 
containing the water at a temperature of 113° F, Whoa all 
this solid matter is dissolved, the sulphuric acid is poured in 
slowly until the whole is saturated with it. Tho solntion is 
now ready, and in order to prepare timber with it the pieces 
must be put on an iron grate ina snitable recipient, in accord 
ance with the size of the pieces and the object for which they 
ave intended, care being inken to leave half an inch between 
any two pieces. The composition is pumped into the recipiont, 
and afier the whole of the spaces have been filled up itis left 
theca in a boiling stato for about three hours. ‘The wood is 
then tuken out end pliced on a grate-like wooden stand in the 
open sir, to make it dry and firm. When thus prepared, the 
mpregnated wood may be used for building in genoral, wooden 
pavements, and all purposes,—Timber Trades’ Journal. 


Can any of our readers give us any information regarding 
tho woight) and cubic contents of minor produce? We have 
recently lad occasion to weigh some Hurra (Hirda) fruits and. 
find that stacked dry fruits give two cuble feet to the maund 
as neatly as possible. 

Some fact af conversion is also wanted for bamboos. The 
common male bamboo is very heavy ; indeed the butt end of a 
green halm will not float. We found that a bamboo halm ent 
into three lengths of 11 feat each, tho three being tied together, 
just floated, though of course it could do so better when dry. 
“Aa far as we have been ablo to calculate, we find that 100 
male bamboos, averaging 11 feet long, give about 12 enbic 

tof solid wood aud 34 cubic feet of stacked wood, But we 
should be glad to hear if any of our readers have any more 
exackexperience to record, 

> a 39 
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Lerae Corton Treg iw Paramow.— Readers of Mr, Buall’s 
“Jungle Lifs in India’? may have noticed a description 
at page 652 of a large sillscotton tree at Seraidih in 
Palamow, regarding which he says: “At Seraidih there 
is a silk-cotton tree (Bombar malabaricum) which I believe 
to be the largest tree I have ever seen; unfortunately 
I do not retuin the measurements of this vegetable 
monster. I did not realize its enormous dimensions until 
I saw the pack-cattle and elephants stalled between the 
huge flange-like buttresses which project from the main stem. 
I think I estimated by shadow-measurement the height to be 
140 feet.” We recently had an opportunity of inspecting 
the tree, and can certainly bear ont Mr. Ball’s statement as 
to its appearance from a little distance giving very little idea 
of its real size. We now give a roughly prepared ground 
plan of the tree and its buttresses which may prove interesting. 


Scazz, 16ft. = lin. 


The girth round buttrosses was 115 feet, The height 
was, ns nearly as we could ascertain, 135 feot, though 
the ealoulation made, aa Mr. Ball madeit, by the shadow, gives 
much more, But as the treo has a very rounded head, and the 
sun was rather low at the time, it is not surprising that the 
height could not be satisfactorily estimated by that method. 

The tree stands alone in tho middle of rice-fields, and has 
its buttressed side to the north. Soraidil is a large village 
lying half-way between the Kechki and Betlah Forest Reserves 
and in the angle formed by the junction of the rivors Koel 
and Anrunga, It ia about three miles from the junction of 
those rivers, and about five from the curious old forts of ie 
Palamow. wo 
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Tar Sunken Fornsts or Naw Jensey.—The following is 
a description of these aunken forests taken from the North- 
western Lumberman :— 

Dennisville, four miles sonth of Woodbine, the latter on the 
‘West Jersey railway, isa sprawling, dingy township of 3,000 
inhabitants, with its central group of houses on a causeway 
between two great swamps. ‘Lhe wet lands around are covered 
partly by solid growths of white cedar, partly by thick water 
weeds, and partly by stumps and fallen logs of immense size. 
These are only the surface indications of the wealth below. 
The swamps, covering ten square miles, are underlaid with 
sunken foresta, which iret hundreds: and perhaps thousands 
of years ago. The seeming worse than barren waste, for 
which the sharpest of Yankee farmers would deem fifty cents 
an acre a ewindling price, have been worth by the acre their 
hundreds of dollars. They have turned their own desolation 
into a hive of industry, built np a lively village, and made an 
addition, as legitimate as it is unique, to the wealth of the 
country. 

Tho huge trees which lie under the swamp to unknown 
depths are of the white cedar variety, an evergreen, known 
scientifically as the Cupressus thyoides. They grew years ago 
in the fresh water, which is necessary for their sustenance, and 
when, in time, either hy a subsidence of the land or a rise of 
the seas, the salt water reached them, they died in great 
numbers, But many of them, ere they died, fell over as living 
lreos, und were curerod slowly by the deposiis of muck and 
peat which fill the swamp. These trees that fell over by tha 
roots are known as windfalla to distinguish them from the 
breakdowns, The trees which broke off are the ones most 
sought for commercial uses, and they are found and worked as 
follows: The log-digger enters the swamp with a sharpened 
iron rod. He robes in the soft soil until ho strikes a treo, 
probably two or three feet below the surface. In a few minutes 
Ne finds the length of the trunk, how much still remains firm 
wood, and at what place the first knots, which will stop the 
straight aplit necessary for shingles, bogin, Still using bis prod 
like the divining-rod of a magician he manages to secure a chip, 
and by the smell knows whether the tree is a windfall or 
breakdown. Then he insorts in the mud a saw, like that used 
by ice-cuttera, and saws through the roota and muck until the 
log is reached. The top and roots are thus sawn off, a ditch 
dug over the tree, the trank loosened, and soon tho great stick, 
sometimes five or six feet thick, rises and floats on the water, 

* which quickly fills the ditch almost to the surfnee, Tho log is 
noxt sawn into lengths two feot long, which are split. by hand 
and worked into shingles, as well as into the staver used for ails 
and tubs, The wood has a coarse grain, and splits straight aa 
an arrow. The shingles made from it last from sixty to 
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seventy years, are eagerly songht for by builders in southern 
New Jersey, and command in the market a much higher price 
than the ordinary shingles made of pine or chestnut, In 
colour the wood of the white cedar is a delicate pink, and it 
has a strong flavour, resombling that of the red cedar used in 
making lead pencils. Tho trees once fnirly huried under the 
swamp never become water-logged, as shown by their floating 
in the ditches as soon as they are prized up, and, what is more 
singular, as soon as they rise they turn invariably underside 
uppermost. These two fucts are mysteries which science has 
thns fur left 80. The men who dig tho logs up and split them 
earn their money. The work is hard, exacting, requiring lusty 
manual labour, skill, and experience. 

Owing to the fact that the swamps are soft and treacherous, 
no machinery can be used, and long stretches of mad and 
water mnat be covered with boughs and bark before the 
shingles can reach the village and civilizution, The number of 
the trees which lie below the surface of the ten square miles of 
swamp is almost countless. In many places the probe will be 
sunk many times before it fails to strike a log. As the work- 
men only dig for those near the surface, and none but the beat 
trees ave selocted, it is certain that only a small fraction of tho 
logs have been exhumed since 1812, when the industry first 
sprang up. The sunken forests lie in all shapes. Sometimes 
the trees are found parallel, as though a wind blowing from 
one quarter had felled them, but usually they lio pointing in 
every dirgetion, and when, as occasicnally happous, tho wet 
goil sinks or dries, the mighty trunks are seen pilod upon each 
other as in a Maine log jam, What are seen too are but the 
uppermost strata of piles upon piles unseen below.-— Timber 
Trades’ Journal. 


Brazizias Trvpen.—Within an area of half a square mile 
Agassiz counted 117 different kinds of wood, many of them 
admirably filted by their hardness, tints, aud beautiful grain 
for tho finest cabinet work. The muirapinima, or tortoisesholl 
wood, undoubtedly tho most procions wood in the world, is 
found in large quantities on the tributaries of the Amazon, 
where the water can bo ensily used as a motive-power. Mam 
yarietios of beautiful woods, easy rivals of the finest black 
walnut, are wasted yearly on tho Amazon in amounts sufficient 
to veneer all the palaces of Eurepe, Maurice Mauris, the 
explorer, believes that with the facilities with which the 
Brazilian Government is ready to impart to enterprising 
industry the export of these commodities would yield enormous 
profits in a short time, while the amount of eapital engaged 
need not be great. This only necessary that these woods bo 
jutroduced into the market to obtain a decided preference over 
those now most songht after in the two hemispheres, Still 
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richer. is the country in timber for constructive purposes. Tho 
neapu (Vauacapoua Americana) ia most pleutifully found thore, 
and often in the most imposing proportions. Mr, Manris has 
seen dining-tables six feet in width, made wholly out of one 
piece. This wood, like all its kindred macaranduba and itauba, 
or stonewood, furnishes ship-timber as durable as teak. The 
longer these remain in water the stronger and harder they 
become. Toronto Industrial World and ibid. 


Farvon Watnor.—Ar American gentleman who has visited 
the principal cabinet-wood markets of Europe says that the 
finer quality of French walnut is growing scarcer each year, 
and that it will soon be difficult to obtain a sufficient supply. 
The supply this year is quite small, and wood of choice qualit: 
comparatively rare, but through being personally on the ground, 
and using much care in selection, he was able to purchase a 
stock of about 200 burrs and 150,000 sheets of veneer, which 
are farubove this year’s average and of quite exceptional quality. 
Prices ave very firm, and at present French walnut commands 
apriceas great, or greater, in Paris than in New York, He 
says that the business of importing French walnut burrs from 
Circassia, where they grow,is almost entirely in the hands of 
a fow Parisian firms, which reserve most of the choicest burrs 
for cutting into veneers for dumestic use, so that it is a matter 
of some difficulty for outsiders to procure the best wood unless 
they buy it in the shape of eat veneers—dmerizan Furniture 
Gazette, and ibid. 
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The Teaching of Horestry. 


By Coronet G. F. Pearson. 


A LECTURE DELIVERED, MARCH ler, 1882, BEFORE THE 
SOCIETY OF ARTS. 


PART I. 


Ix presenting myself before you this evening, IT would 
solicit your indulgence inmy endeavour to offer to your notica 
a fow facts about forestry—a science which is daily attracting 
more and more attention in all the countries of Europe, as well 
as in the colonies of Great Britain, and in the United States 
of America. This is, no doubt, owing in part to the depressod 
condition of agriculture during the last few years in Europe; 
Bnt it is due also largely to the increased demand for timber 

4 which the advance of civilisation brings with it. For where 
iu some industries, as in ship-building, iron has largely taken 
1 4° the place of wood, in numberless others, as in railway works, 
* the-drain on the forests lias enormously increased. I trust that, 
without entering into any complex questions of sylviculture, 
which, however interesting in themselves, would be too long to 
discuss here, I may be able to place before you a fow facts 
which may be worthy of your attention. I will first endeavour 
to give you ashort sketch of tho rise and progress of scientific 
forestry in European comntrics, and afterwards very briefly to 
expluin the principles on which it is based. 

Sylviculture, or the culture of forests, as it is understood and. 
applied in the countries of Hurope, where it has been studied ag 
a science, is the application to woodland property of certain 
economical principles, which, in their spirit, contain nothing 
more than what is held to be necessary for the well-ordered 
management of landed property in general ; and which may 
be summed up as follows :— 

1st.—'The obtaining, within approximate limits, of a regular 
ausiained revenue from the land which the forest covers. 

Qnd.—The utilisation, to the fullest extent possible, of the 
natural productive powers of the soil, 

40 
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Progressive improvement in the value of the property. 
Final realisation of the crop to the greatest advantage. 

It is in the development of these principles, and in their 
application to forests of different sorts, that the true science of 
forestry consists, 

Now, for various reasons, but chiefly on account of the abun- 
dance of coal in Great Britain, and the facilities of obtaining, 
at cheap rates, all sorts of timber from other countries, which 
our commerce affords, the management of forests has not as 
yet attracted so much attention among ourselves as it has done 
elsewhere ; and even where, as in Scotland, considerable natural 
forests existed in timos past, since railways have penetrated 
into distant parts of the country, they have too often been cut 
down, and their value realised; and in consequence, natural 
mature forests of any great extent do not at present exist in 
Great Britain; and, though there are a fair amount of plauta- 
tions in various stages of growth, and some of them of 
considerable extent and in excellent order, their treatment has, 
up to the present time, been confined to simple cultural oper- 
ations, and their management as forest property has been but 
little thonght of. To this may be added the fact, that all tho 
gvont forest properties in Scotland, and most of those in Eng- 
land, belong toe private owners, whose interests will not always 
allow of their working their forests, for results which can only 
ho properly developed after a long acvies of years, These and 
other similar reasons have, up to the present date, stood in the 
way of the growth among us of any sound system of managing 
our forests; but there can be no doubé that the subject is now 
degianing to attract a far larger amount of attention than it 
has ever yet done before. 

Before going any further, it may be interesting to sketch 
briefly the history of the rise aud progress of forest science on 
the Continent of Europe. 

During the early periods of civilisation which succeoded tha 
Roman occupation of Gant and Great Britain, the forests, both 
in our own country and on the Continent, covered vast areas 
of country, and if was ono long-continued strnggle of the 
population against their growth, which was then equally an 
enemy to pasturage and cultivation ; often, too, where border 
feuds and wars were of constant occurrenco—as in Scoiland 
between the different clans, and also between the lowlands and 
the border counties of England—the forests wore burned and 
destroyed by the conquerors, in ovder that they might not be 
used 2s a refago by the other party, or aaa shelter for making 
reprisals, The timber, as such, had then no value whatover. 
Later on, while the population was still sparse, and roads and 
other means of communication were few and difficult, timber 
had but little value, except near the large towns, and at this 
time the forests were objects of interest only to the princes and 
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nobles, who used them as their hunting grounds, and who 
earefully preserved them from encroachinent ag long as their 
interests in this particular were not interfered with—but not 
otherwiso, for it was at this period that those common rights 
sprang into existence, which, arising out of compromises 
between the population and the nobility, have in later times 
proved such a fertile source of trouble to forest conservators 
both in England and on the Continent. 

Tt was about the beginning of the seventeenth century that 
the then rapid disappearance of the forests seems to have first 
attracted attention in the different countries of Europe; and 
among the first traces of attempts at forest management, 
certain regulationa may be quoted, which were made so far 
back as the reiga of Elizabeth, to regulate the number of 
standard trees in tho oak-coppiced forests belonging to the 
Crown. In France, the Ordennance of 1669, issued at the 
instance of the great minister Colbert, hed a similar object, 
These regulations, however, were simple measures of police, 
restricting the felling of certain trees, under certain conditions, 
and they contained no scientific principle whatever; while the 
agonts employed to carry them into execution were probably 
potmans of the lowest elass, living in the immediate neighbour- 
hood of the forest, and consequently too often ignorant, dis- 
honest, and interested, as the Jong list of fines and punishments 
inflicted on thom for franda and embezzlements, which still 
exist, soom to indicate, It is very doubtiut if the forests even 
benofited at all from their eave. Nevertholeas, tho subject was 
not entirely lost sight of in France, as the studies of Duhamel 
dea Monesau, Liand, Bernard de Jussieu, Buffon, and Cuvier go 
to prove. Later on, attempts were made to work on what 
we should eall, now, a regular system, by fixing a certain 
poriod, called a revolution, in which the forest was destined to 
be cleared off entirely, and reproduced by natural seeding ; 
and to this end it was divided into.a number of compartments 
equal to the number of years in tho revolution, one of which 
was felled every year, or at such regular intervals of time as 
was determined in the working plan, a few standard trees only 
being left as seod-bearers. This system was known in France 
as that of tire e¢ aire, and continued in operation till within 
the last half century. But this, as is now well known, will 
not suffice te ensure the regular natural reproduction of a 
forest, and, in consequence, it often happened that those so 
operated on were either ruined entirely, or wero changed 
altogethor in their character. Indeed, any approach to sound 
forestry was unknown in France till the forest school was 
established at Naney in 1824, : 

Previons, however, to this date, and, indeed, before the close 
of the last century, considerable progress had been made in 
the right direction by the German foresters on the ether side 
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of the Rhine, who were undoubtedly the first to base the 
principles of forestry on observation, and to treat it in a 
scientific manner—Hartig (1762-1837), Cotta (1763-1844), 
Hundeshagen (1783-1844), were the founders of that system 
of working foresta by thinning at regular intervals, first, for 
the improvement of the crop, aud afterwards for its realisation, 
which has since been developed into a regular science in the 
forest achools of Germany and France, Hartig founded the 
school of Dillenberg, in Nassau, where, in the year 1800, he 
had at least 70 pupils, Cotta founded that of Tbarandt, in 
Saxony, which in the year 1812, numbered upwards of 100. 
These schools seem to have disappeared about the year 1820, 
and were replaced by others in all the German States, viz., at 
Elberswalde, in Prussia (founded in 1867), Tharandt, in Saxony 
(founded on the old establishment of Cotta, soon after 1820); 
Minden, in Hanover ; Giessen, in Hesse; Aschaffenburg, in 
Bavaria; Tubingen, in Wurtemberg; Hisenach, in Coburg. 
It was not till the year 1824 that any step was taken in the 
same direction in France, when the Nancy School was founded, 
with Lorenz as its first director. Tho Code Forestier was pub- 
lished in France in 1827, but it was not till 1837 that the firat 
edition of a work on forestry appeared there, in the shape of 
the Lectures of Lorenz, edited and published by his successor, 
Parade, at the Naney School. Since then, however, the works 
in France has been vigoronsly devcloped, and the Naucy School 
has taken a high place among the schools of Europe, chiefly 
owing to the long and happily uauniermu pied labours there of 
Monsieur Nanquotto, the late director, the late Professor Bag 
neris, who for 22 years was Professor of Forestry at the school, 
and Professor Broillard, now Conservator of Forests at Macon, 
whose teaching, and whose works on forest management, have 
done more, perhaps, than anything else to clear the subject of 
forestry in France from empiricism, and to place it on a 
thoroughly practical foundation. Nov have the Germans, who 
first led the way, remained behind their French ecollengues, as 
any one who will take the trouble to visit thoir admirably 
managed forests must allow. Nowhere can the practical results 
of the natural system be seen better than in some of the 
German forests, whero it has been in operation in some places 
for at least a century. 

Besides the establishments for teaching forest management 
in Germany and France, schools of sylviculture now exist in all 
the principal countries of Europe, except in Great Britain, 
Austria, Italy, Russia, Switzerland, and even Roumania, most 
of them, after sending pupils for a few yeara to the French and 
German schools, have set np schools of their own, and thus 
rendered themselves independent of foreign educational aid, 
The United States of America, only last year, sent an able 
and distinguished man (Dr, Hough) to visit ull the forest 
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schools in Europe, with a view of founding one in America ; 
and it is no doubt to be regretted that, as yet, no ateps have 
been taken to do the same in Great Britain; for with us, as 
elsewhere, a forest school would become, not only an establish- 
ment for teaching sylvicultur, but also a contre of study and 
practical observation, from whence a knowledge of aylvicalture, 
asa science, would be spread abroad, for the benefit of society 
in general, 

Tt is certain that untess the forests of a country are properly © 
and economically managed, the time may come, when, as was 
tho case in India, it will find itself without the means of pro- 
euring the needful supply of timber, except at an extravagant 
price ; while, at the same timo, the general interests of the com- 
munity require that a fairly abundant and cheap supply should 
de constantly available, This is especially the case where, as 
in the great continental aroas, deficiency in the means of trans- 
port, or the distance from the timber-producing tracta, adds 
materially to its cost. In auch casos experience has shown thet 
the only practicable way out of the difficulty is for the State 
to intervene ; and, altbough in England we have special facili- 
ties for supplying our wants from abroad, owing to our 
extended commerce with all countries, the extreme limits of a 
reasonably cheap supply seom to have been reached ; and at 
all evenis State action scems so far desirable as to help private 
propuetons to muke the best use of their timber-producing 
Jands. 

Jn India considerable progress has already been made in the 
right direction; for there the question forced itself into notice 
more than a quarter of a century ago, and tho first steps for 
forming a regular forest administration there were taken 
immediately after tho mutiny. Dr, Brandis was appointed 
Inspector-General of Morests in 1868, and in 1867 his scheme 
for training foresters for India in the schools of France and 
Germany was, after much discussion, adopted finally by both 
tho Home and Indian Governments, Indeed, as a matter of 
fact, at home there were neither foresters who could teach the 
science of sylviculture, nor schools in which it could be tanghit. 
It is not too much to say that, in spite of the drawbacks 
inherent in such a system, the result has amply justified 
Dr. Brandis’s expectations, for the foreign schools have given the 
State a body of able men, thoroughly grounded in the manage~ 
ment of natural forests covering extensive tracts of country, 
as they do in India. But meanwhile, nothing has been effocted 
for the advancement of forest science at home; and this is, in 
consequence, the weak point in an otherwise admirable system. 
The practical disadvantage of this is now beginning to make 
ilself felt in regard to our Colonies, where foreat. management 
is now manifesting itself as the great economic question of the 
day. Within the’ last two years both the Cape of Good Hope 
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and Cyprus have been furnished with forest officers from 
Trance, owing to the absence of any available educated men 
in our own country. The Mauritias, Ceylon, the Straits 
Settlement, Hongkong, Fiji, and other Colonies, aro all 
following suit, and have recourse to Kew and other similar 
institntions for foresters. But theso institutions aro incapable of 
supplying their wants, for the creation of plantations is a very 
different study from the inanagement of forests which already 
exist in a natural state. 

Now, the cause of the present difficulty is not far to seok, 
Tt is that there lacks with us anything like a central estabtish- 
ment at the head-qnarters of the Kinpire, from which experts 
might be sent to the Colonies, and from which our own great 
proprietors of woodlands would, doubtless, often too gladly 
supply their wants for foresters, We have now, in India, a 
fair number of educated foresters, who know their work well, 
and some of whom, at least, are men of high professionat 
attainments, able to hold their own with the highly educated 
foresters of the Contiaent. It is not too much to hope that 
the services of some of these men might be utilised to teach 
forestry at home and to put in order some portions of forest 
in England and Scotland, where practical instruction in the 
what is known as the natnral aystem of aylvienline, might 
he given. ‘Thos, in due course, England might become 
independent of foreign countries for the education of her 
foresters. 


PAR? II. 


It will be now right that I should, with your permission, 
explain, as briefly as possible, what are the principles of forest 
management as taught in these schools. 

Forestry divides itaelf into two branches ; the first is called. 
sylviculture, or the culture of woodlands in all that concerns 
the erop which grows upon them; the second refers to their 
administration from an economic point of view, or in regard 
to the supply of timber for sale ov use by the community, and 
the revenue to be derived from them. 

As regards the first, it may be said that there is no mystery 
in scientific forestry, It means simply to observe the action of 
nature ina forest, and to follow it, or_to utilise it for our 
advantage, when we are able to do so, Tis object, then, should 
be to obtain the utmost possible advantage from the soil by 
keeping it always covered by a growing crop of trees; and, 
when the trees avrive at maturity, to remove them in such a 
a manner that the smallest possible interruption may be caused 
to the productive work of nature in the forest, 

Now, tho natural reproduction of a forest when the trees 
are removed, is the corollary of the above considerations, Tu 
a natural state, the reprodaction of a forest is effected by 
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the germination of the seed which falls from the troes in it 
whenever the necessary air, light, and warmth are admitted to 
the ground by the fall of any tree, either from accident or 
age; the work being carried ont gradually, and the soil 
never being exposed over any large aren at once, Tor 
the young seedlings which spring up wowld withor and 
periah at once, unless they were sufliciently shaded. Soin 
forest operations, when the time has come for the removal of 
the timber, ou no account should the ground be anywhore 
cleared of trees at oneo; but a commencement should be 
made by felling a tree here and there, and so breaking the 
thick cover of the forest, to allow sufficient air and light to reach 
the ground, and so canse the seed which has fullen to germinate. 
In this way, about one-fifth of the matury trees should be 
removed every five or six years, never breaking the cover by 
making large gaps in it, but taking a treo here and there, and. 
always leaving the finest knd most vigorous trees till the last; 
so that in about thirty years the whole of the old trees will be 
cleared off, and a new forest established in their place, Thus 
the seeding of the forest will be effected by the agency of the 
finest trees, which will be themselves all the while increasing 
in_bulk, and thas the productive power of tho soil will be 
utilised to the fullest possible amount, A short ealenlation will 
show that a tree, 10 feet in girth, which makes a ring of wood 
of only one-eighth of an inch in thickness, adds to its bulk at 
the rate of rather more than one cubic foot of timber annually 
for every 10 feet of the length of its stem; or, in other words, 
auch a tree, it its stem be 30 feet in height, will, in 30 years, 
have increased in bulk by at least 100 cubic foet of solid timber, 
At the same time, during these 80 years, the young trees which 
are apringing up will beeomo perfectly hardy, and capable of 
supporting the whole force of the summer heat and winter frost. 
Nothing, then, is lost by the system of natural reproduction, 
as must be the case when a forest is cut down to be re-planted ; 
for not only in the latter caso is there a degradation of soil 
from exposure, but also a dead loss in the production of woody 
material during the whole time that both the old crop and the 
young can yemain on the ground together with mutual 
advantage, 

But it is not only in the removal of the timber and the 
reproduction of the forest, that we ought to study the action of 
nainre, Tt ia equally necessary that we should do so in tha 
felling for improving the growing crop, or, as they are com- 
monly called, thinnings. To understand this, let us glance at 
the constitution of a high timber forest, in its natural state, 
that is to say, a forest, whatever be its age, springing from seed, 
and therefore capable of living and thriving through a long 
series of years. In such a forest tho trees will, when young, 
form an almost impenetrable thicket of various heights; later 
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on, they begin to assume a definite form, and being in close 
contnet with each other, they soon begin gradually to lose their 
lower branches, which fall off and wither; but 28 2 compensa- 
tion, they throw all the vigour of their growth into their hends ; 
and as these push themselves upwards, seeking the light of the 
sun, the sironger ones overtake the woaker, so that a cortain 
number of the latter perish and disnppear each year. When 
abont half their full age, the trees will have attained their full 
height; but from that timo till they arrive at maturity they 
go on always augmenting the diameter of their stems, but at 
the sume time decreasing in number; so we may calculate that, 
if 1,600 trees of four inches in diameter can stand and thrive 
on an acre of ground, there will not be above 400 when the 
trees are eight inches, 200 when they have attained twelve 
inches, and from 100 to 140 when they are sixteen inches in 
diameter. In our thinning operations, then, these considera- 
tions should be our guide. In the early stages of a forest’s 

rowth, there is little to be done except to keep the heads of 
the young trees of the most valuable species from being over- 
topped by those which stand near them ; and this can be best 
done, not by removing the others, but by cutting off or break- 
ing their tops ; for it is in this stage that the process of natural 
pruning is going on, which nature does so much better herself 
than wo can do it for her, and to this end itis necessary that 
the trees should prow as cloxe as possible together. Later on, 
whon the trees have taken a more regular form, we can nssist 
nature, and, at the same time, save much valuable produce by 
judicious thinnings, which shonld be arranged so as to pass 
through the whole forest at intervals of from ten to filteen 
years, 60 that the whole area may be operated on in turn. In 
executing these, the most delicate of all forest operations, it 
will be well to remember that their object is to give room to 
the heads of the trees, and not to their stems; for the stems 
will never be too close together, as long as the heads have room 
properly to dovelop themselves. The details, however, which 
govern the operation of thinning differ for almost every apecies 
of tree operated on, and to touch on them would be to enter 
upon a whole course of lectures on forestry, It will be enough 
to say here that, in every case, the favouring of the most pro- 
mising trees, and the removal of the weaker ones, together 
with the preservation of continuons shade to the surface of the 

round, while all the trees have sufficient room to grow, should 
Bo the object aimed at. 

The second point to be considered is the administration of 
forests from an economic point of view, or with reference to 
the revenue to be derived from them, 

Now, the basis on which all sound forest management 
depends, is the revenue which any forest can be made to pay— 
that is to say, the income which it will produce in proportion 
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to the volume of the standing trees; or, in other words, ifs 
eapitalised value. ‘This principle has been accepted as the base 
of the science, equally in the French as in the German Schools, 
which, differing vonsiderably, as they do, in the details of fares 
treatment, both start from thig same point. To this end a 
forest should be considered as so much eapital, represented by 
s0 many enbie feet of wood ; while the amount of wood pres 
duced cach year, by its growth, represents the interest thereon, 
and, in fnet, is the revenue of the forest. It is evident that 
it is possible to cut and remove every year a quantity of timber 
equal to this annual increase of wood, without diminishing the 
volume of the standing crop. The quintity that ean be so 
removed is the proper yield of the forest—that is to say, the 
coutinuons yield ; and French forestera have called it “ the 
possibility” —or possible annual yield—of the forest. 

Now, if we suppose that a period of 150 years will be 
required for the youngest trees in a forest to arrive at maturity, 
itis evident that the 150th portion of it might be felled every 
year, and that the increase of timber in the rest of the forest 
would equal the volume taken away, Bunt, as we cannot apply 

Pp 


such a plan in praetice, and at the same time instive the repro~ 
duction of x high timber forest, we arrive at the possible 
annual yield in another way. 

1st.—In order thaé we may have to deal only with areas of 
aworkable size, the forest is divided, in the first pluce, into 
large blocks, or divisions, whieh should not be more than 
2,500 or 3,000 acres eneh, and arranged generally so as to be 
convenient for the roads, rivers, or other means of transport 
for the timber. Exch of these must be considered and dealt 
with aa a separate forest by itself; and to each a period is 
assigned, in which the whole of the present crop of trees wilt 
be removed, and the youngest new on the gronud will have 
come to maturity. ‘Lhis will be about 200 years for orks, 120 
to 150 for beeches and Seotch firs, and soon. These divisions 
are again subdivided into (usually) four or five working sub- 
divisions or compartments, to each of which a sub-period of 
thirty years ov thereabouts is assigned, as being sufficient for 
the removal of all the old trees in it, and the reproduction of 
the new crop. Theve must be, then, as many sub-periods in 
the number of yeara assigned for the complete working ont of 
the forest, as there are sub-divisions in the whole forest. We 
take whichever of these sub-divisions contains (he greatest 
number of matura trees, and assign to it the first snb-period 
of 30. years, calling it No. 1. We count and measure the 
treos in it (neglecting all, if there bé any, of less than fone 
inches in diaineter), and ascertain the total volume of timber 
they contain. This, divided by 30, ov whatever is the number, 
the number of years in_ the sub-period will give, as is evident, 
an amount or volume of timber somewhat short of the possible 
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annual yield, but near enough to it for all practical purposes ; 
it remains, then, only to remove, each year, from this compart= 
ment the quota of timber indicated above, following, in doing 
s0, the method for the reproduetion of forests explained just 
above—-that_ is, we should removo one-fifth of the trees trom 
one-sixth of the surface of the sub-division each year, or 
thereahouts, taking caro not to exceed the volume fadicated 
as the possible annual crop.* 

The other sub-divisions or counterparts will he numbered 2, 
3, 4, &e., and to ench of them asub-period will be assigned in 
succession, In tho meanwhile, the nocessary thivnings and 
the removal of trees that would otherwise ‘perish, must ha 
earried on continually during tho first snb-period in all the 
other sub-divisions, so'as to go over the whole ground at rean= 
lar intervals, not exceeding 15 years each. At the eonclusion 
of the first period, No. 1 will contain a young erop of 
trees from 1 to 80 years old; and then No. 2 will be 
taking in band, and after No, 2, then No. 3, and so 
on, until, in the full period, the whole forest will have been 
renewed without the ground haying beon onco entirely cleared 
of trees, Anyone visiting Baden Baden will do well to explore 
the forests in. tho beantiful valleys of the Oos and the Murg, 
in its immedinte neighbourhood, which furnish a splendid 
exainple of the suecessful working of forests on this system. 
Theso foresta are easy of access, being on the high road to 
Switzerland, and I mention them on that’ account. As exam- 
ples of private forests, which have beon admirably managed in 
the same way, I may mention those of Prince’ Paratenburg, 
near Rippotdsan, to the east of Baden Baden, where there are 
rome excellently constructed and most ingenious devices for 
bringing timber down the mountain torrents to points from 
which it may be enrted away. 

Bat, besides forests which spring from socd, there are 
others which consist of shoots springing from the stools or 
stumps of trees which have been felled, and which are com- 
monly ealled coppiced forests, Tn many ¢a 
good returns for hop-polea, minestars, bark, 
for which large timber is not wanted, 
well mmierstood, and the onl 
be offered are :-—— 


1st.—The necessity of giving sufficiently longintervalabetween 
each felling, as every time the copso is cut, the soil suffers from 
exposure, and its fortilising power is wasled, as it is. also by 
the production, during the Brst four or five years after the ent- 
ting, of a mass of useless grass and leaves, which profit nothing, 


es these give very 
id other purposes 
Their management is 
ly points on which suggestions may 


® ‘Trees cannot ba rorda tn grow spontaneansl 
on the squares of a chess-bourd. The distribution of the fellingw mist, therefore, really 


depend on numorous cultural exigencies which develop thousolyes {rum time to tine 
which time will not admit our noticing her, 5 sates 


ly in a forest, aa wa ean place the men 
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2nd.—The necessity of using sharp instruments for folling, 
and cutting the wood close to the ground, leaving the stools or 
stumps of such a form that the wet may rim off them, These 
preeantions are necessary for ensuring healthy re-shoots, 

8rd.—The cutting of the copse, if possible, in the early 
spring instead of in the winter, as is uaually the ease, If the 
work’ ia done just before the sap begins to move, the shoots ara 
made at once, before wet and rot have attacked the stools, and 
rendered the production of healthy, vigorous shoots impossible. 

It may be added that the moro standard trees that are 
reserved in a coppiced forest, the greater will be its values and 
there is nothing to prevent their flourishing over the lower 
growth, which serves to keep up their heads and to give them 
a clean stem. 

Now, what is the practical application of all thia? Wo havo 
in Scotland about 800,000 acres of forest which have been 
planted during the last lumdred years, for few of them exceed 
that age. Besides these, there are a small remnant of the old 
natural forests in Strathspey, In England we have, belonging 
to the Crown, about 50,000 acres of forest, the greater portion 
of which haa been planted within the last hundred vers also, 
with some remnants of the old natural forest, chiefly in the 
New Forest. It is impossible to speak too highly of the admir- 
able work done by the able men who have created these forests 
at Scone, Blair Athol, Dunkeld, in Strathspey, on the Find- 
horn, and at Beuly, in Scotland, as well as in some of the 
English Crown Forests. In our Colonies, including India, 
there aro millions and millions of acres of forest land, some of 
which is of tho greatest value, so that Great Britain is, perhaps, 
the country most richly endowed in forest wealth, of all the 
countries of the earth, Every ono, not only in our own 
country, but elsewhere, is interested that all this great forost- 
wealth should not be wasted or frittered away by a single 
generation of men. But, nevertheless, what is the future of all 
the forests? I have visited many of them, and sexrcely any~ 
where did [ see any of that young growth which is tho link 
uniting the forest now on the ground with thut af the future. 
Can any ono say, then, that the future of these forests is 
assured? As at present they exist, one of two conditions must 
befall them. Either they will be cut down and the timber sold, 
or they will, in due course, perish nainrally, and disappear of 
themselves, In eithar case the deaply to ba deptorei, 
for when once a forest disappears, it cau only bo replaced ata 
great expense of time and money, 

Tt is for this reason that Iam here to advocate tho estab- 
lishmont—be it on the smallosi seule even, to commence with— 
of some system of national instruction in scientilic forestry. 
Hitherto, ‘we have been entirely dependent on Continental 
schools for this training, and at the preseut moment we have 
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officers of the Freneh forest service, who have heen lent to the 
British Government, at the head of the forest administrations 
both at the Capo of Good Hope and at Cyprus. It seems, 
then, time that some stir should be made to help ourselves in 
this matter. It would, perhaps, suffice at first to establish a 
course of lectures on forestry at, one of our public educational 
establishments, at which young men desirous of follawing a 
forest career might attend; provision being made for their 
instruction in practical werk, if possible, in our own Crown 
forests, but otherwise in some of the State forests on the 
Continent, It might he hoped that the Indian and Colonial 
Governmonts would, a8 an encouragement, place some appoint- 
ments in their forest services at the disposal of young men so 
educated, 

As a proof of what hns been already effected in India by 
the forest officers educsted in the Continental schools, I may 
mention that in that country there are at the present data 
9,820,000 acres of reserved forests, the whole of which aro 
managed generally on the principles above detailed, nad 
2,493,000 of which are protected from fire, as well as cattle 
and sheep grazing, and, consequently, are now in a condition to 
reproduce themselves under the nataral system ; and as, per- 
haps, the most convincing proof, from a practical point of view 
of the valne of the system, I may add that the forest revenue 
of India, which in 1870 was only £357,000, with a net revenve 
of £52,000, in 1880 reached £545,000, with a net revenue of 
£215,000. Thal is to say, the revenue had increased 56 per 
cent, while the charges had only increased 8 per cont. 

In South Australia a serious commencement has been made 
in the right direction also. By an Act. passed in 1873, the 
sum of £2 per acre is paid to landowners, in certain districts of 
the colony, to form plantations of t Tn 1875, a Forest 
Board was constituted, as certain districts of the colony were 
formally defined as forest reserves. In 1878, a Forest Act was 

assed, and a conservator of forests (Mr. Brown) was appointed. 
ast year, about a quarter of a million trees were planted 
out, and the forest revenue amounted to £6,517—ol wick 
£1,380 was for timber sold—aguinst an expenditure of £6,200. 

If then, so mnch has been done by the Indian and Colonial 
Goveruments to secure the future of their forests, can nothing 
be accomplished at the head-quarters of the Empire? ‘Chis is 
the question now before us, and I trust that it may be auswer- 
ed, by instituting a course of instruction which may eventually 
develop into a forest school for Great Britain, 


DISCUSSION. 


Sir Ricuarn Tarte, G.C.S.L, said he had great pleasure 
in standing by the side of lis old friend and comrade, Colonel 
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Pearson, who began his forest career under him some twenty 
years ago, They had together threaded the dense thickets of 
India, and admired the broad trunks, spreading branches, and 
magnificent heads of the forest trees; and, though Colonel 
Penrson suffered a great deal from the malarions climate, he 
braved all dangers and hardships manfully for the sake of the 
forests he loved so well; and to-day there was no one more 
competent to speak on this important subject. There was not 
the samo inducement to preserve the forests in England as in 
somo Eastern countries, beeauso hero it was to. a grent extent 
a question of wealth, but in Eastern countries it was a question 
of climate also, ILere, trees were preserved to a great extent 
for the sake of ornament, and as a shelter for game. As had 
heen mentioned, England was naturally well endowed with 
trees, and to this he, as a small West country landowner, could 
bear testimony; but unfortunately, since the gales of last 
October, the fimber which had strewed the ground had been 
vather a drag in the market. Ho could vouch for tho excellent 
forestry which was carried out in Scotland, and all who had 
travelled on the Continent were aware of the excellent schools 
of forestry which existed both in France and Germany. He 
could uot say much about Spain and Italy, but he had lately 
been through Denmark, which was as bare of trees as the palm 
of one’s land ; on crossing over to Sweden, however, you came 
to a tagion where the trees were really preserved as n source 
of national wealth in the most perfect manner possible. In 
America, uo donbt forestry was somewhat behind hand, and 
before long the eastern part would get into grent difficulties 
unless more care was exorcised. With regard to establishing a 
school of forestry in England, he did not see how it could be 
done unless there were Stato forests. He had examined the 
subject when in Scotland, where he delivered a lecture on the 
subject; and, though there were magnificent forests there, the 

roprietors of which would no doubt allow facili for their 
inspection by students, and for instruction being given by the 
foresters in whose charge they were, so far as possible consist. 
ently with their more immediate duties, these advantages would 
not be sufficient, unless the forests were absolutely under State 
control. I such a school wero formed, there would no doubt 
bo ample scope for the employment of the aindenis in the 
eastern and other portions of the British Empire, and he was 
sorry Sir Bartle Frere was not present, for he was sure he 
would have borne testimony to the necessity of forest conser- 
vanay in South Africa. Sir Samucl Baker could have given 
equally strong testimony with regard to Cyprus, which in 
classical times was ove of the most lovely and fertile of islands, 
Dut was now in a wretchod condition, and could hardly find 
means to pay its way. The mnin canso of its utter denudation 
in modern times was the destruction af its forests, He rejoiced 
at this subject being brought before that influential Society, for 
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there were fow matters of more importance to the futuro of 
India. The destruction of her forests in former times had been 
one of the blots on the administrative and statesmanlike 
escutcheon of England, and it had arisen simply from the ignor- 
ance of ber governors, individnally and collectively. When ho 
went to India, he was supposed to haye had a liberal education, 
but he had never heard a word about forestry, and he feared 
that many of those who came after him were not much better 
in this respect, though there might be some little improvement, 
Thove wore great interests in India, all arrayed against tha 
forests—all wanting to live upon them. Colonel Pearson had 
pointed out the difference between drawing an interest from the 
forest, and naing up the capital, or corpus, as lawyers called ity 
which all selfish and short-sighted people were inclined to do; 
but it was the duty of the Government to come forward and 
protect forests, in the interests of the people themselves. If it 
pad been neglected, it was simply because the Government had 
heen uninformed, and for that reason alone he should hail with 
great satisfaction the establishment of a forest school in thia 
country, ns it would afford a means of diffusing a knowledge of 
forestry amongst the civil servants of India, We had before 
our eyes the most frequent examples of the consequences of 
disforesting, What was the canso of Palestine, Syria, Asia 
Minor, and parts of Mesopotamia being so utterly barren and 
destitute, compared to what they wero in ancient times? Peoplo 
attributed it to invasions and revolutions, but it was owing far 
more to disforesting. Many of the beautiful hills, whieh long 
before the Christian era were weil clad, were now utterly bare, 
and thus the climate beenme affected, the rivers and harbours 
silted up, as was shown at Ephesus and tho mouth of the river 
near Tarsus, Again the same thing was the cause of the fearfal 
famines in China; the Chinese wore excellent agrioulturists 5 as 
regards manuring they were ahead of every nation in the world, 
but the art of forestry had been long extinct among them. He 
would not stay to speak in detail of the Indian famines, but 
haying served through them, he could say that one of the 
causes, probably the main cause of tha droughts, was the 
destruction of forests in past times, What England thought 
to-day India would think to-morrow, and, therefore, he hoped 
this eubject would bo heartily taken up. ‘A great deal had been 
said of the French forest schools, and it should not be forgotten 
ihat they were due to the Emperor Napoleon II1.* 

Mr. J. C, Rogers said the Surveyors’ Institution, of which 
he was secretary, had for a long time taken a great interest, in 
this subject ; and when Dr. Brandis first established the Indian 
Forest Department in 1867, the council of that Society made 
strenuous efforts, but without avail, to combat the notion that 
it was necessary to send all the students to France or Germany. 


* Note We do not quite understand this atatement,—Ep, 
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They held that there were magnificent and well-managed forests 
in Great Britain, and that means might be found at home for 
educating the candidates for the Indian Forest*Department 5 
but a deputation which waited on the Duke of Argyll, then 
Secretary of State for India, met with a signal rebuff, and was 
informed that an inflexible rule had been laid down that all such 
candidates must attend the French or German schools, About 
1875, the Institution drew up a number of questions, which 
were sent to the Colonial and Foreign Offices, asking for infor- 
mation as to the management of forests in the various European 
countrics and in our dependencies, and about two years later a 
most alarming budget of information was received in reply, 
containing such a vast quantity of details that i¢ was impossible 
for any individual to deal with it. At length, in the sammer 
of 1878, feeling ashamed that nothing was doné with this very 
valuable information, he undertook to deal with that part of it 
which related to the British dependencies, and alter six mouths’ 
hard work, managed to compile 2 considerable book, containing 
all that was valuable in the returns, supplemented from other 
ronrees, and this book was published as a Parliamentary paper ; 
but coming out at an unfortunate time, he feared that it had 
almost escaped public notice, He believed, however, that it was 
this publication which first called attention to the alarming evils 
with which they were threatened by the mismanagement of 
forests. He did not deal with India, as there was already a 
scheme in full operation there, but he dealt with all the colonies, 
and pointed out that South Australia was the ouly place in 
which any care was being bestowed on this question. In some 
places the periodicity of the rainfall had been greatly affected, 
and the ruthless destruction of the timber in the neighbourhood 
of settlements frequently cansed great economic difficulties, In 
many cases colonies would be almost deprived of fuel altogether 
in case of a war, in which Great Britain temporarily lost her 
naval supromaey. This retnm had anticipated many of the 
statements of Colonel Pearson, and it had been freely quoted 
in several cases without the customary acknowledgment, though 
not on the present oceasion. 

Mr. Jolin Robinson, ns 2 forester of 40 years’ experience, felt 
much obliged to Colonel Pearson for the capital paper he had 
brought forward ; and he was partienlarly pleased to find he 
advocated tho establishment of a school of forestry in England, 
Sir Richard Yomple had apoken of tho wealth of England in 
this departinent ; but no man ought to be allowed to throw 
sway his wealth, as wus done here, merely by” the neglect of 
plantations which had been started. In many paris of England, 
and in some parts of Scotland, it would be found that plantations 
which had beon made at the Government expense had failed, 
from the ineompetency of those who managed them. Ue 
remembered, some years ago, reading in a paper on this subject, 


324 THE TRACHING OF FORUS?RY, 


the pith of which was contained in these few words: “ Plant 
thickly, thin quickly.” The nurserymen took care that the first 
injunction shOntd be obeyed, but the other part was generally 
neglected. Lile the last spenter, ho had been endeavouring 
for some yenra past to induce the Government to take up this 
question, and ho hoped he had attained a certain amont of 
sucess with the late administration; but just then a change 
camo, and nothing was done. [He did not think it was altogether 
Lopeless to establish a school of forestry in Edinburgh, whera 
there wore already facilities for affording tho young forester 
information in the cognate branches of his education, such as 
geology, botany, &., and an arboretum had recently been pur- 
chased by the municipality, and his contention was, that if the 
Government would endow a professor of forestry, tho thing 
might be accomplished. Something was being done by Sir 
Joseph Hooker at Kew, and he hoped that ono result of this 
paper would be the formation of a committee whiclt should 
mike renewed efforts to induce the Government to take the 
matter up, and establish a school of forestry in Grent Britain, 
not only for the sake of India, but also for the instruction of 
Jand agents and others who had to manage estates nt home, 80 
that the largest amount of profit might be obtained from tho 
numberless forests in onr own country, 

Mr, Thiselton Dyer, F.R.S., thought it was desirablo to 
keep as muchas possible to the point raised by the paper; and 
though Mr. Robinson’s remarks were very suggestive, he feared 
they had a tendency to raise a evoas issue, ‘The British Empire 
covered a large part of the surface of the globe, and the real 
problem was how to arrange that the forest resources of the 
different countries under our charge did not suffer such a 
deterioration as would, on the one hand, injuriously affect the 
climate of those countries, and on tho other deprive our follow 
subjects in the future of the material resourees obtainnble from 
those forests. No one who had studied the information which 
had been gradually acquired on this subject, could donbt that 
there was grave cause for anxiety, You could not go on 
folling forests indefinitely withont producing an artificial stato 
of things which, if not watched with care, would ultimately 
produce complications of the gravest kind. Ho had listened 
with great interest to the remarks of Mr. Rogers, aud ho 
could assure him that his work was by no means thrown awns 
A copy of his book was amongst ihe papers at Kew, and he 
felb that it was a document of tho greatest importance with 
reference to tho statistics of this subject; and when the ques- 
tion gradually ripened into a shapo in which it would attract 
the attention of political persons, it would be referred to us the 
starting point from which any ‘action should be taken. ‘Tho 
alterntion of the surface of occupied countries, and the removal 
of forests, required to be approached with some caution, For 
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instance, in England it was not a very pressing question ; and 
though he had seen a paper drawn up for the India Office by 
ono of the professors of the school at Nancy, in which it was 
stated that Scotland had once 20 million acres of forests, 
whereas now there were but three-quarters of a million, he 
did not know that the material prosperity of Scotland ‘had 
suffered by the change, You conld not lay down a broad 
piiactele that the removal of woods in temperate climates must 
a regarded ag a disaster. On the other hand, in the sonth of 
France, the removal of the forests from some of the Alpine 
slopes, in the interest of agriculture, had led to disastrons 
floods, one of which, in 1875, caused damage to the extent of 
£3,000,000, ond the Government was now going to grent 
expense to replant those slopes, This was a question which most 
affected our fellow-citizens in the hotter portions of our pos- 
sessions, Cyprus had already been mentioned, and it was in 
many respects a typical instance, He did not know how far 
it could be taken as true that the island was once covered with 
forests; but, at present, such as were left, were in the last stago 
of dilapidation, A report had been made upon them by an 
Indian forest officer, who was of opinion that within the 
present generation what remained of the forest would probably 
perish, Tho rainfall was only thirteen inches, and it imme- 
diately flowed off the surface, so that, in the language ol’ tho 
report, instead of a forest yon had a desert, A Trench fores- 
tar, who was selected by Culonel Pearson to go there, estimated 
that with a quarter of q million outlay something might be 
done in half a century; but where was the money to come 
from? When the forests of such a country as Cyprus were 
destroyed, it was liko a barnt cinder. Many of the West Indian 
islands were in much the same condition, and the rate with 
which the destruction took place when once commenced was 
almost incredible. In the Island of Manritins, in 1835, nbout 
three-fourths of the soil was in the condition of primeval forest, 
tiz., 800,000 acres; in 1879 the acreage was reduced to 
70,000; and in the next year, when an exact survey was made 
by an Indian forest officer, he stated that the only forest 
worth speaking of was about 35,000 acres. Of that, the por- 
tion in the possession of the Crown had had every stick of 
available timber cut, and those parts in the possession of pri- 
vate owners were still worse. Although there had been no 
apparent diminution in the rainfall, the humidity of the air 
had diminished, and the springs were drying up. Aguin, taking 
Ceylon, in 1873, Sir William Gregory, ascending s mountain 
in the centre of the islund, 8,000 feet in height, said the eye 
ranged in every direction over an unbroken tange of forest ; 
hut six yearn later, when tho present governor made the same, 
ascent, "tho whole’ forest had disappeared, and the ground had 
been parted with sa rapidly by tie Government that it had not 
49 


326 THE TEACHING OF FOREGTRY, 


even retained sitea for police-stations, and had to repurchase 
them, In Jamaica, again, it appeared that nearly all the 
timber required for building purposes had to be imported. In 
Ceylon, the denudation af the forests was accompanied by & 
deterioration in the soil; aud the Rov. R. Abbay, who went 
there on the eclipse expedition, caleulated, from the percentage 
of solid matter in a stream, that one-third of an inch per 
annum was being washed away from the cultivated surface of 
the island. In some colonies ‘the timber was being destroyed 
at such @ rate as would soon lead to economic difficulties, © In 
New Brunswick, for instance, it appeared that the hemlock 
apruce, the bark of which was used for tanning, was rapidly 
disappenting—ono manufacturer in Boiestown using 100,000 
trees every year for this purpose. In Demerara, one of the 
most important and valuable trees, the greon heart, wasin a 
fair way of being exterminated. ‘They actually cut down small 
saplings to make rollers on which to roll the large trunka, Ia 
New Zealand, again, Captain Walker said he feared the present 
generation would sce the extermination of the kauri pine, ona 
of the most important trees, All these facts showed that this 
was a most urgent question which at no distant date would 
hhaso ‘to be vigorously: deale. with, Mauritius, Cyprus, and 
Ceylon had obtained the assistance of the Indian Forest 
Department, but it must be remembered that the gentlemen of 
that dopartinent had duties of their own to perform, and thero 
would be an increasing difficulty in getting the requisite assist 
ance from that quarter, ‘Then there were those who were 
edueated ut the French school, but there were certain disadvan- 
tngos in omploying the serviees of foreigners in English depend- 
encies, Lastly, a certain number of men trom Kew had been 
utilised, and he was glid to say that their efforts wore highly 
spoken of, but it must be remembored that they had not had 
such advantages as were desirable in forest officers, go that 
none of these sources seemed likely to be able to give a perma- 
nent supply of the men that were required, and hence it was 
awanilest that some new establishment was urgently needed. 
Mr. Hyde Clarke eaid ha believed this sabject had been taken 
up by the Society a century ago; and he was convinced that, 
ita representation were made to the Council, a committee 
would ho appointed, which would probably lend lo some prac 
tical result, His memory did uot quite bear out whnt Colonel 
Pearson had said with regard to their past deficiencies in this 
respect; he had alluded to the history of the subject in the 
time of Queen Elizabeth, and he believed it would be found 
that continuous attention had been given to the production of 
timber in this country for various purposes, Ile might remark, 
also, that some of their frienda from India wore sometimes 
inelined to press the matter too fur. Siv Richard Temple had 
referied to Ephesus, but he (Mr. [Hyde Clarke) could by no 
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means trico tha silting up there to the destruction of the 
forests, Ho did not bolicve the forests were ever greater in 
that district than they were now; and with regard to the 
southern paris, he had had a great deal of timber from those 
very forests. 

Mr. Boulger remarked that there was the same enconrage- 
ment in England for tho establishment of a school of' forestry 
as had been operative in America, tiz, the willingness of 
private individuals to avail themselves of its advantages, of 
which he could speak from personal experience, In 1876, 
when he was at the Agricultural College at Cirencester, ho 
was requested to deliver a course of lectures on sylvienlture, 
preparatory to tho examination of the Highland Agrienltural 
Society of Edinburgh, and he then gave what he thought mnst 
have beon the first course of lectures on the subject ever deli~ 
vored in England. In Oxford there had been for 200 yeara 
a professor of botany and rural economy, but he feared the 
lntier subject had Leon swallowed up by the former. At the 
present time the students of forestry in England Jaboured under 
grent disadvantages, for even at Cirencester, though he was 
in the same country as the Forest of Dean, he was too far off 
to take his pupila for any practical work to that admirably 
managed forest, As Colonel Pearson had said, for a forest 
school you yequire a State forest, such did not exist in 
Scotland, and he hardly thought a newly-established arboretum 
could take its place. A wood was one thing, and a forest 
another ; the Forest of Dean was a State forest, and possibly 
arrangements might be made for teaching forestry in connec- 
tion with Cirencester College. At the present time forest officers 
went to Indin from this country at the rate of six per annum, 
which was not a largo number. ‘They were educated at first 
mainly in London, and a great many had passed under his 
junds during tho last three years, to be promoted in seientifie 
subjects, but such work was eminently unsatisfactory, seeing 
that the plane trees in the London squares were the principal 
illustrations at command, Then thoy went to Nancy, whore 
they had to hear lectures in a foreign language, and though no 
doubt the proficiency they were compelled to attain in French 
was an advantage, the system had many drawbacks, Ho 
Jenrned from some of hia pupils that they had to begin all their 
science over again in French. This difficulty would be removed. 
Dy the establishment of a forest school in England, and he 
believed that some of the French forest officers had testified to 
the admirable way in which the forest of Dean and other State 
forests in England were managed. After all, the principles of 
forest onltivation were the same all the world over, though there 
might he differences of climate and species to take into necount. 

Mr. Liggina snid ho remembered in his early days, in the 
West Indies, there was a great controversy as to the proper 
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way of doaling with the forests—one sido maintaining that all 
the trees should be cut down to prevent the roots interfering 
with the eanes, whilst others contended that, if the trees were 
destroyed, thoro would be no rain, and they would get no 
crops at all, He had naturally taken a great interest in the 
subject ever since, but was never able to learn anything abont 
it iu this country; whereas, in visiting the last Paris Exhibi- 
tion, he found there was abundant information atiainable, THe 
might state that timber for buildings was not imported into 
Jamaica because there was nono in the island, but beeause tho 
native timber was so valuable, hard, and expensive to work, 
that if was cheaper to import pitch-pine and other soft wood. 
Tfo could not altogether agree with Mr. Boulger that London 
was such an unsuitable place for teaching science; a great deal 
might bo learned here where men of every seienco met together, 
and the stndent would have his mind fertilised generally. An 
immense deal of mischief had beeu done in Demerara, Barba- 
does, and other West Tudian islands, from the destruetion of 
trees, and it was most desirable, in the interest of all tho 
colonies, that 1 contra! school should be founded where young 
men might be trained in this most important brauch ot! 
knowledge, 

Mr, William Boily ssid he had the authority of one of the 
largest agriculturists of this country for the statemeut that 
there were thousands of acres on the sides of hills and slopes 
which might be advantageously planted with trecs at a cost of 
£10 to £12 an acre, which would yield a handsome profit. 
He had known two instances in which’ the timber on an estate 
had been sold for nearly aa much as the whole purchase money, 
and having had some experience in planting, he was very well 
satisfied with the results. 

General Strachey, C.S.1., FR.8., anid he might almost 
consider himself the dry nurse of the Indian Forest Depart- 
ment, baving assisted at its birth, and watched its development 
into one of the most suecessfa! branches of the administration. 
‘The Indian Government, under the pressure of necessity, had 
developed thie department; it liad required its officers to study 
at Nancy, acting under the adviee of Dr, Brandis, and the 
system had so far proved very successful, But, as had been 
remarked, there were obvious disadvantages connected with 
the system, and for some time it had been the desire of the 
Indian Government to obtnin for its forost officers the necessary 
education in England. That ide was nbout to be acted upon, 
and no donbt before long a school..would be established here, 
whether the Home Government joined in it or not. 

Mr. Rowland Hamilton hoped the guggestion of Mr. Hyde 
Clark would not be lost sight of, Tie subject would attract 
the attention of many other societies, \such as the Colonial 
Institute, the Statistical and Agricultural Societies, and the 
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Social Science Association, who would all aid in bringing the 
matior under the notice of Government, if the Society of Arts 
appointed a committee to deal with it. 

‘Tho Chairman, in proposing a voto of thanks to Colonel 
Pearson, referred to the statement that the net revenue from 
the forests of India had been increased during the last ten 
years by £200,000, in great measure by the effects of tho 
Indian Torest. Department ; and as that Departinent had been 
so greatly aided by Colonot Pearson, thoy owed him a double 
debt of gratitude. “Some advantage might, perhaps, be derived 
from tho present depression in agriculture, if it foreed thoso 
who wera dependent on the land for their income to consider 
whether they might not do much to inprovo its value by tho 
establishment of schools and colleges for instruction in agri- 
culture and also in forestry. Even in Scotland, although the 
foresta were generally well managed, there scemed a general 
consenstts of opinion that there weve large tracts of country 
which might be planted with advantage. It certainly was an 
anomaly that a country Jike England, which owned some of 
the largest forests in the world, was the only great country 
which had no forest school; and it would no doubt be a great 
satisfaction to Colonel Pearson if tho discussion that evening 
should prove the first slep towards the establishment of a forest 
school worthy of the British Empire. 

‘Tha vote of thanks having been carried— 

Colonel Pearson, in reply, said he was much gratified by the 
cordial reception which had been necorded to his paper. To 
must tell Mr. Rogers that his papor had been very much 
appreciated in France, for it had been tabulated and ro-tabu- 
lated by the professors at Nancy, and usod in their lectures, 
and questions were set upon it; and there was no doubt that 
£ a forest school were establishod in England that retnrn 
would form one of the principal documents referred to, Ho 
would point out that such a school would have to doa doublo 
work, thongh it might be connected, partially, at any rato. A. 
certain amount of instrnetion was needed by surveyors and 
Iand agents who were to practise in this country ; but thoso 
who were to go to India and the Colonies must be provided 
with a wider scientific training than would suffice in the former 
ease, werd any information on special points conneeted with 
mineralogy, froteay. &e,, could be obtained without difficulty 
when required. 
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Bayort on a Visit te the English and Sotch Sorests by 
the Puofessors and Stadents from Haney Sorest 
School, By HM. Beppe, uspectoy of Hraneh Movgsts. 


‘Tre total area of Scotland is abont 26,000,000 neres, hardly 
one quarter of which may be reckoned as arable, forest, or 
pasture land, the remainder being occupied by the lakes, rivera, 
peat-mosses, moorlands, bare rocks and mountains, It is 
surprising then to find that against auch a vast area of 
uncultivated groand only 734,490 acres, according to the 
official returns of 1872, ara classed as woodlands, 

There is every reason to suppose that, at a remote period, 
both the highlands and lowlands of Scotland were covered by 
dense foresis, which were successively destroyed by the fire 
and steel of conquerors, and during the anarchy existing under 
the old feudal system, na well as by the fearful storms which at 
almost regular intervals eweep over certain districts. So 
complete, indeed, was this devastation that, in 1707, all that 
remained of the grand old Onledonian forests were a few shreda, 
and those in a most deplorrble condition. 

From the union of the two kingdoms dates a period of 
political calm, during which, time and the marvellous timber- 
producing properties of the soil and climate would have done 
much to repair the rnin, had not tha sheep, the arch-enemy of 
all forest vegetation, been allowed to retain his footing in the 
forest, 

The noblemen and great Janded proprietors of Scotland at last 
felt the necessity of doing something to restore the parks and 
woodlands in the immediate vicinity of their mansions, and by 
the introduction of plantations to vary the sombre monotony of 
the boundless heather. It waa also necessary on these bere 
moors, where grazing and shooting form the main sources of 
revenue, to furnish shelter for the cattle, sheep, and deer. 
Pheir example sas goon followed hy tho smaller praprictors, 
and, under the wise patronage of the ‘Select Society” of 
Edinburgh, founded in 1754, the area of forest land augmented 
rapidly, 80 that in 1812 Scotland possessed, besides ‘660,000 
actes of natural forest, about 400,000 acres of plantations. 

The year 1815 marks a panse in the work of replanting 
which had been so vigorously begun. We do not protend to 
enter here itta the various causes which led to this economical 
phenomenon, but it is cortain that the laws of 1636, on the 
constitution of landed properties in Scotland, exercised a bane~ 
ful influence on tie rational cultivation of the soil. The 
Scottish Parliament in vain sought to connteract the Draconian 
regulations of these laws, the principal effect of which was to 
cause the proprietors to look on themselves as only life tenants 
of the entailed estates, and consequently to take but a very 
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slight interest in the improvement of the soil, and the augment- 
ation of its pecuniary valtc. 

From the moment tho planting ceased tho aren of woodland 
diminished, and necessarily so, for in any forest where sheep 
have free entrance the removal of a tree, whether by the axo of 
the wood-cutter, or by the violence of the wind, canses an empty 
space which can only’ be refilled hy resorting to artificial meana, 
It is thus that the returns of 1872, as compared with those of 
1812, show a diminution of some 200,000 acres in the area of 
forest land in Scotland. Whether it was a portion of the old 
natural forests, or the newly-planted ones that had disappeared 
dnring this period of 60 years, the documents extant do not 
show. hero is, however, good reason to suppose that boil 
suffored equally in this respect. For, oa the ono hand, the 
construction of the Highland Railway necessitated the employ- 
ment of a large number of sleepers, which could te 
procured from the woods of from 50 to 80 yeara of age, along 
the line of route ; and, on tho other hand, tho increasod facilities 
of transport, and the seareity of wood in England, gave an 
unexpected value to certain tracts covered with birch, and so 
tempted many of the proprictora to cut down the old forests 
composed of this species, 

In 1870, the work of replanting seems to have recommenced 
with increased ardour, and on all sides may he secon young 
plantations vigorously striving to fill up tha gap which 
separates them from those of half a century’s standing. 

Such, in a few words, is a brief outline of the history of the 
forests which we have had the good fortune to visit, under the 

uidancs of our excellent friend, Colonel Pearson. Thanks to 
ihe kind forethought of tho authorities at the India Office, and 
to the hearty welcome which we everywhere received from the 
great landowners and thoir agents, our flying visit was accom- 
plishod ina most agreenblo and instructive manuor, Wo 
eagerly seize this opportunity of offering to all concerned with 
it our sincere and hearty thanks, Wo would fain alao express 
to the eminent personages who did us the honour of receiving 
us 80 graciously, that we aceopted their kind marks of attention 
as being addressed, not only to ourselves, but also to the French 
Government and the Forest School at Nancy, which year by 
year, since 1868, has offered to the English students, without 
any distinetion of nationality, the advantages of a forest 
education, 

Bolore proceeding to a description of our tour, it will per- 
haps ronder the narrative more intelligible if we give a brief 
sketeh of the country we visited, its general aspect, and 
natural resources, 

From a forest point of view, Scotland may be divided into 
two distinct regiona, by an imaginary line drawn from Perth, 
on the Firth of Tay to Greenock, on the estuary of the Clyde. 
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To the south of this line we fied the lowlands, a country which 
agriculture and manufactures have combined to render one of 
the richest in the world, The economic situation of thi 
wealthy district is as prosperous as possible, and the thoroughly 
developed system of high farming which is there employed lenves 
but little room for forest cultivation, The lowlands are bound. 
ed on the south by the Cheviot Hills, which afford excellent 
sheep walks, ‘To the north of this line lio the highlands, inter- 
sected in alt directions by the far-stretching chain of the Gram- 
pians, whose ragged nature gives to the country an aspeet not 
unlike that of the western coast of the Scandinavain peninsula. 
One would imagine that at some earlier geological period 
immense polar glaciers, flowing over the solidified North Sea, 
traversed the whole of the north of Scotland, polishing on their 
way tho mountain sides, excavating the lake beds, and breaking 
off abruptly the cliffs surrounding the coast. The culture of 
eereals is here confined to a few favoured localities, situated 
near the mouths of the rivera or on the low-lying ground 
bordering the ser, where the glacial deposits constitute an 
excellent soil. The rest of the country is wholly occupied by 
water and heather, and thna out of the 13,000,000 acres which 
this region comprises, only 1,600,000 (or less than one-eighth) 
are clased as nrable, forest, and pasture lands. Jf out of the 
remaining 11,000,000 acres of unproductive land we allow a 
half for the lakes, bare ridges, and sterile mountain tops, there 
will atill remain 5,000,000 serves capable of furnishing valuable 
timber forests, Tlere thon is a problem for British economists, 
and a vast field for enterprise and eapital. 
In the highlands, to whieh we principally directed our 
: attention, the districta around Perth, 
Bighlana solens: Elgin, and Inverness are those in 
which the most extensive forests are to be found, These three 
counties together contain about 247,700 acres of forest, and 
being well served by the Highland Railway system, these are 
easier to visit than any of the other Scotch forests, Starting 
from Perth, we made our way across the highlands, visiting 
en route the towns of Dunkeld, Blair Athole, Aviemore, Gran- 
town, Forres, Inverness, and Beauly, Wo were thus enabled 
not only to make an inspection of some of the finest forests in 
Scotland, but at the same time to obtain a fair idea of the 
general aspect of the country, Tho punctuality and_preeision, 
so thoroughly characteristic of Englishmen, with which all the 
details of our journey were arranged by Colonel Pearson, 
added to the hearty reception we met with at every turn, 
enabled us, in the short time at our disposal, to thoroughly 
inspect more than 100,000 acres of every description of forost 
under ever varying physieal and geological conditions, Every- 
where, both at afew {eet above the sea level and on the sides of 
mountains at a height of 2,500 feet, in the sands of Forres and 
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in the schists, red sandstones, granites, and gneiss of the 
interior, we were struck by the wonderful aptitude of the soil 
for forest vegetation, favoured as it is bya regular climate aud 
the constant humidity of the atmosphere. 

Tn the low-lying districts, nt an altitude of from 250 to 300 
feet, we found growing, both singly along the roadside and 
collectively in the forests, magnificent specimens of oak, maple, 
elm, ash, beech, and lime, which, by the vigour of their growth, 
and the rich colouring of their foliage, bora testimony to the 
favourable conditions of soil and climate under which they 
grew. We were struck with admiration in beholding the 
colossal trees of every description forming the avenues at 
Scone, Dunkeld, Blair Athole, and Darnaway. It was near 
the first of these places that the venerable father of Scotch 
forestry, Mr, McCorquodale, showed us, with legitimate pride, 
a small oak forest of about 400 acres, which 60 years before 
he had himself assisted to plant, In this forest, the trees were 
standing about 24 to 30 feet apart, and their diameters 
measured from 12 to 18 inches, whilst their magnificent tops 
formed a perfect canopy of leaves above the bright rhododen- 
drons, in which colonies of young pheasants found a home, In 
the spring time this ought indeed to be a fairy-like spot. But, 
independently of this undergrowth, which is after all only 
suitable for the wealthy few, we cannot help thinking that a more 
careful study of this superb forest would go fur towards clear- 
Ing up some of the doubts whieh have alwaya surrounded the 
alent question of the cultivation of forests composed solely of 
oak. 

The mountain vegetation commences at about 400 feet above 
the level of the sea; beyond this we find ourselves in the domains 
of the Scotch fir, the lareh, and the birch. 

In selecting the Scotch fir as the tree to be cultivated before 
all others in these regions, the promoters of forest plantation 
during the lntter half of the past century, showed no mean 
proof of their thorough appreciation of the natural requirements 
of the soit und climate of the highlands, for not only have 
they ensured the success of their operations, but they have 
traced out tho best line of action for their successors, 

Equally fortunate were thoy iu their endeavour to introduce 
the larch into Scotlund ; transported from the ice-bound summits 
of the Alps to a country where the climate is tempered by the 
softening influence of the Gulf atream, this tree does not 
appear to have suffered to any material extent by eo andden a 

ange of latitude, ‘ 

When, in 1737, the Duke of Athole brought home, amongst 
his baggage, asa kind of remembrance of his travels in the 
‘Tyrol, the seeds which were sown in his park, and from which 
sprung the first lurches in Scotland, he rendered a most valu- 
able service to his country. 
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From a forest point of view, the results obtained by the 
cultivation of these two species (Scotch fir and Tareh}, are 
truly marvellous, Any ona who has seen the beautiful larch 
forests planted in 1815 on the banks of Loch Ordie and the 
vast stretches of Scotch fir covering the flanks of the 
Bruarwood mountain, cannot fail to admit that the question of 
replanting of the Scotch highlands is partically answered. 

The absence of the beech from all the forests of any standing 
is easily accounted for by the fact that it is only quite recently 
that the timber of this tree has become of any value for 
industrial purposes. For many cultural reasons, however, tho 
beech is a tree of the highest importance, and we shonld 
strongly recommend its introduction into all future planta. 
tions, and it is, moreover, ss much indigenous as the Scotch fir 
and birch. In many cases even it might with great advantage 
he substituted for this Intter, or better still mixed with it, 

Considering, too, the wonderful success that has attended the 
introduction of the larch, we think that 1 similar attempt 
might be made to acclimatiza the Pinus montana in the pent 
mosges, These immonse sponges, so to speak, which cover 
sometimes entire districts, discharge their dark-coloured waters 
into all the streams, and give to the lnkes and rivers of Scot- 
land that sombre tint which is so peculiar to them. The fuel 
which they afford is of very second-rate quality, and supposing 
that half the surface was converted into plantations, thera 
would atill be enough peat left to keep going all the whiskey 
stills on the country side. 

As foresters of the Continental school, accustomed to live 
among forests regularly managed, and having for their sola 
object the production of timber, we had no little difficulty in 
understanding the widely different motives which actuate 
forest cultivation in this country. Everywhere we found the 
forest fenced in on all sides with walls and hedges; and, a8 a 
matter of fact, the forester or agent generally carries the keys 
of the gates in his pocket. We learn that these costly en- 
closures were erected, not for the purpose of keeping out the 
cattle and deer asin the Jura, but for the purpose of keeping them 
in; itappeared to us like shutting up the wolf in the sheepfold, 

‘We were also struck by the monotonous regularity in the 
height and age of the trees, unmistakeable sign of their artifi- 
cial origin, and want of methodical management, The forest, 
hore left to its own devices, continues growing just as the hand 
of man has planted it; the undergrowth is constantly grazed. 
down by the sheep and cattle, and nature, in spite of the immense 
resources at her disposal, is quite powerless to modify the work 
of the planter, or repair the errors committed by wood-entters, 

When, under auch circumstances, the time arrives for the 
trees to ba cut down, or should they be uprooted by a hurri- 
cane, the forest disappears in its entirety, owing te the total 
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want of young growth which is necessary as a link between 
the old forest and the new one which ought to be created. 
Such, at least, appears to us to be the case in all the forests 
that we visited in the valley of the Tay and its tributaries, and 
further north, near the foot of Cairngorm, 

Not fur from a mansion to which are attached some of the 
pleasantest recollections of our tour, we saw the remains of a 
noble forest, which some 20 years ago had been eut down and 
converted into railway sleepers. The sight of the huge stumps, 
Vlackoned by time, with their gnarled roots twisting themselves 
over the ground, gave us the idea of some vast charnel-house. 
‘This scene of utter ruin was indeed asad spectacle, though the 
present proprietor is doing his best to again cover bis estate 
with timber; with a better system he might have been spared 
both time and expense, It is easy in Scotland to perpetuate 
a forest by natural means, and of this a practical proof was 
given us in two forests which we visited—the one near Gran- 
town, in Strathapey, the other at Beanly. In these the results 
obtained under the skilful nnd intelligent direction of the 
gentleman who manage these forests for his employers form 
a striking example of what may be done in the way of repro- 
ducing foresta by natural means. In fact, nothing had been 
neglected which even the most critical forester could desire ; the 
gradation ofage was here complete, and the reservation of speci~ 
ally vigorous trees, of known pedigree, duly earried ont, 

he modus operandi here pursued consists simply in the 
exclusion of the sheep and deer, in the judicious thinning out 
of the growing crop, and in the removal of the mature seed- 
bearing trees, by successive fellings, as the young foreat grows 
up and acquires more vigour. 

Nevertheless, we would not havo it be supposed that the 
sheep need be absolutely debarred from all grazing in the 
forest; it is only in those portions where the undergrowth is 
very young thut the damage caused is irreparable, We feel 
convinced that if, every yenr, certain portions of the forest, best 
enpable of supporting if, were marked out for grazing, the 
quality of tha pasturage would be greatly improved, and the 
hoather would quickly disappear under tho cover. 

Tt is an established fact, beyond all contradiction, that on 
any soil, whatever its geological origin, a complete covering of 
forest vegetation will killthe heather as soon as the trees reach the 
age of between 30 and 40 years, Suppose then that 120 years 
be the term fixed for the oxistonco of the trees in any portion of 
the forest, and that the trees of 100 years of age and over are 
reserved, there would siill bo one-half of the forest always open 
to the sheep, and tho other closed. But, at the same time, it 
is certain that this open half, owing to its superior quality, will 
furnish pasturage for at least twice as many head of cattle or 
abep as the same quantity of moorland, 
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Although, under ordinary conditions, the regeneration of a 
forest, will be sufficiently assured by the exercise of a discreet 
control over the grazing, something more than this must be 
done if it is desired to turn the land to the best possible account. 
Tt is, therefore, a matter of regret that nothing has yet heen 
done to place forest management in Scotland on a sound 
economic basis. 

‘le productive powers of the soil and of the climate have 
been made uso of by able and intelligent planters, who have 
thereby enabled nature herself to accumulate a considerable 
store of timber; but all this wealth is exposed to the careless- 
ness of some, and to the ignorance of others, until the hand of 
a forester manages it properly and places it on the only sound 
economic principle of atl agricultural and forest property—a 
constant annual revenue and a constant improvement in production, 

It would certainly not be fair to hold the Scotch foresters 
responsible for the present regrettable state of affairs, for, 
though they have for the most part admitted the inefficacy of 
ithe present system, they are powerless to effect any improve- 
ment so long as the landowners and general public have not 
learnt to appreciate the manifold advantages to be derived from 
a regular and methodical management, They have to strugele 
against many odverse interests and hindrances, such as grazing 
and shooting interests, quostions of routine, pecuniary exigen= 
cies, and the fancies of sportsmen from all parts of the world.* 

In wishing Scotland, then, a hearty farewell, we venture to 
predict for her forests a great and prosperous future, It does 
not need that one should be a very great prophet to predict 
this for a country where the oak and beech, the Scotch fir and 
larch, flourish with equal vigour, and where the Adies Doug 
laaii, Abies nobilis, and Abies Menziesti, the Sequoia, and the 
cedar, form mighty trees, in company with draucaria and 
various exotic shrubs, which only languish miserably under 
the climate of Paris. 

Before leaving this country, however, wo would fain add a 
word of advice, for tho moment appears to us a propitious one 
for deciding on the future welfare of the forests, which, owing 
to the rapidly increasing value of timber, runs great risk ot 
being compromised. Ordinary fir timber now fetches 8d. per 
cubic foot; larch is worth nearly double that amount. We 
ourselves visited a forest of Scotch fir, which, at this rate, would 
be worth 1202, an acre, and another of larch worth eonstdenally 
moro; whilst a third forest of 1,600 neres, composed of Seote! 
fir, was purchased a few years ago for 52,000/., or only about 
302, an acre. The plantations on the Culbin Sands, near 
Forres, would readily find buyers at 50/. an acre at the ago 
of forty-five to fifty. years. The very day we were at Gran- 


* A deer run, over unproductive land, has just been let to am American for nine 
Yyeare ab the fabulous reut of 10,0007. per annum, 
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town, the agent for the Strathspey forests concluded a bargain 
to furnish birchwood to the amount of 2,0002. 

All these figures ara fraught with extreme significance for 
the future, and the large foreat owners of Scotland will do well 
to panao before allowing their forests to be “ overworked.” We 
would recall to their recollection the old fable of the goose that 
laid the golden eggs. 

No donbt, peoplo are often frightened by the long names and 
big words they find in treatises on scientific forest management, 
but they may very well neglect the text if only they will adopt 
some of the principles which they contain. Let the owner of 
a forest, after having made a careful and detailed inspection of 
it, divide it off into blocks or compartments so arranged that 
they should be uniform aa regards conditions of soil and of 
planting, and then proceed to count and measure all the trees 
of three feet girth and upwards, classing them in catego- 
ries according to their diameter. He should then open a debit 
and credit necount for each compartment, placing on the debit 
side the actual volume of the standing crop, and on the credit 
side the volume of timber removed at each successive folling. 
This register should always be consulted before undertaking 
any forest operation, and when the annual fellings fall due, it 
will show which compartments can best support the withdrawal 
of timber, and which require to be left untouched. Moreovor, 
the balance sheet will render an exact account, favourable or 
otherwise, of the condition of the forest. 

‘Ten years of such systematic treatment would form in itself 
the basia of a regular forest working plan, and the doctor's 
prescription would no longer frighten the patient with its long 
words, 

Our programme, however, was not yet complete, and fresh 
excursions awaited us in England. Ittook us only four days 
to reach Windsor Forest from Inverness, passing by the Cale- 
donian Canal, and halting at Oban (from whence we visited 
Staffx and Iona) and Edinburgh, whence we tock the train to 
London. 

Even with a four-in-band and the best of divers, it would. 
he impossible to see Windsor Forest in 
such a short time as wo had at our 
disposal. 

The history of that noble park has beon published in a 
splendid volume by the late surveyor, but the history of 
Windsor is, so to say, 2 repetition of the history of England 
herself; if we follow all the phases in the development of this 
park, where, since the time of William the Conqueror, each 
sovereign in turn has given his name to some remarkable tree, 
Windsor Park may, with justice, be called the Westminster 
Abbey of British monumental trees, Its history is one which 
belongs as much to archeology as it does to sylviculture, while 
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in it the beautiful deor are almost as numerons as the trees 
themselves. 

Nevertheless, the practical forester may rost assured that, 
although the first place is here given to art and beauty, he will 
still be able to find much to interest and instruct him. Windsor 
Park is indeed one of the most magnificent fields for the study of 
forest botany, that even the wildest imagination could conjure 
up, Here may be seen, growiug singly ot collectively in 
clumps, specimens of all the finest trees, native or exotic, which 
exist in Great Britain; and since care has been taken to keep 
an exact record of theage and origin of each plantation, the 
forester would be enabled to follow out in detail studies of 
the highest interest and importance regarding the growth of 
the principal forest species. It would be more diffienlt to do 
the same with regard to their longevity ; for one is led to think 
in looking nt some of them, that, in this hallowed ground, trees 
never die of old age. One sees in these relics of tho past, that 
religious respect for things so characteristic of Kuglishmen, 
when even the most violent revolutions coald pass over the 
country, and yet leave these monnments and these trees intnet. 

‘The surveyor of Windsor Park, who is, by turn, a forest 
officer, an organizer of shooting parties, a director of the royal 
workshops, and conservator of a museum of antiquities, can, 
in consequence, have but little time to devote himself to sylvi- 
culture, unless it be to prepare the iron armour, intended to 
preserve the veterans of the forest in their straggle against the 
elements, or to prop up with crutehes some invalid deprived 
of a limb by a recent gale. 

Having come all the way from Scotland to Windsor, we were 
not to be alarmed by the jonrney from there to the New Forest, 
for a few hours sufficed to carry us to Southampton. 

As old us Windsor Park itself, the New Forest has not had. 

New Forest. the good fortune to be the dependence of 

ayoyal residence, ‘The barrenness and 
poverty of the soil lins sufficed to preserve it from being plundered 
even at an epoch when land was valned more for its oxtent than 
its fertility. Bat, on the other hand, this very fact attracted a paor 
and necessitous population to settle in and around the forest, who, 
during long ages, have been accustomed to derive a precarions 
existence from it, and by careless abuses have throatened it with 
certain ruin, For many centuries the New Forest has thus been 
a prey to commoners, who use up its resources without either 
method or control. One may see there the steady onward 
progress which is made by the heather; and, although it is not 
perhaps so quick under the fest of the almost wild ponies aud 
cattle asunder those of tho sheep, yet it is none the loss sure, 

The sola remedy for this state of things was to restrict the 
commoners to certain defined localities, aud that could only be ~ 
done by sacrificing a portion of the forest to save the rest. 
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This is, in fact, what was dono about twenty years ago; but 
the saerifies has indeed been a heavy one, for the reservation 
of some 14,000 acres has cost the abandonmnit of 49,000 more. 
The part which has been freed, however, is sufficiently extensive 
to constitute some day a respectable forest, whilst the parb 
given up is hurrying ‘to its destruction in a manner deplorable 
to behold, and, before very loxg, thero will bo nothing lets but 
a worthless barren heath. 

It isnot, however, in twenty yenrs that a forest, s0 badly 
used as the New Forest, can be restored. The first thing to bo 
done was to put the soil in good order, and then to plant some 
of the vast stretches of heather with firs, Of late years the 
forest officers have sought, by excluding the cattle ‘to bring 
about the natural reproduction of some portions hitherto 
abandoned to pasturage, But with whatever care theso opera- 
tions may be earried out, atleast 50 years must elapse hefore 
they can resort to systematic fellings, with a view to furnishing 
a regular revenue. 

At prosent, contiguous portions of the forest often present 
the most curious coutrasts, On one hand we see young firs 
and oaks growing side by side; in another place ‘a forest of 
pure oak, languishing among chestnuts; and in a third planta- 
tions of fir and beech, indicating by the vigour of thei vege- 
tation, and their healthy appearance, that it ia on them thaé 
the future of the forest ought to depend. Further on there 
is a valley filled with aged beeches, whose weird forms gavo 
an almost supernatural aspect to the spot; we almost 
expected to see the ghost of William Rufus pursuing that of 
Walter Tyrrell through the haunted forest. 

Without contesting the marvellous beanty of some parts of 
the New Forest, so dear to artists and lovers of nalure, we are 
ound to say that before long it will not be here that 2 pro~ 
fessor of aylvienltnce, desirous of teaching his science, will 
choose to piteh his tent. 

On our return to Lyndhurst, after the exenrsion in the New 
Forest, there remained but three days at 
our disposal before our duties necessitated 
our return to France. These were employed in visiting the 
forest of Dean. 

The present forest of Dean occupies the sito of the old 
forest of the same name, which formerly covered the whole of 
the plateau between the estuary of the Severn and the valley 
of the Wye (“ Dean,” “dén,” signifies “ forest” in the old 
Celtic langnage). The old forest has disappeared within the 
last few centuries, owing perhaps to the demand for charcoal 
and minesprops for the local industries; if, however, we were 
not afraid of being accused of being prejudiced, wo might say 
that unrestricted pastnrage may have had something to do 
with the disappearance. It ison these ruins that the new 
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forest of Dean has been created; in loss than a century, 
more than 16,000 acres of the original 22,000 have been 
replanted. The older plantations are generally of puve oak: 
the beechos, chostnats, and birches form but a small parcentags 
of the trees. Scotch fir, spruce fir, and larch are generally 
only fornd in tho plantations made during the last thirty 
years, or in bad peaty portions, The state of vegetation Is 
generally good, varying, however, with the quality of the soil, 
but indicating in every point the artificial nature of the forest. 

We may take this opportunity of remarking that a plantation 
of “ brond-leaved’” trees (oak, beech, &e.,) takes a much longer 
timo to establish itself than one of “ needled-leaved’’ treos 
{conifers —Scoteh fir, laveh, &c.), In Scotland we saw the 
most magnificent plantations for larch and fir, whilst in the 
forest of Dean the plantations of oak were always more or 
less dwarfed in appearance. ‘The canse of this is that oaks 
furnish the soil with much less vegetable manure than the 
coniferous trees; and, again, in an ouk plantation there is a 
marked absenca of undershrubs and spontaneous ground vege- 
tation, which, by their organic remains, tend to increase 
and improve the surface soil. It is rare algo that a plantation 
of oaks, om a soil which has been long unoccupied by forest 
vegetation, and is but moderate in quality, succeeds well dar- 
ing the first genovation; itis only at the second generation that 
tha trees acquire their nornal development. 

Ab present, while the trees are yet in theit youth, the only 
cultural operations that ea ba undertaken are the periodical 
“thinnings,” and these are here conducted with great skill. 
There is no donbt, however, a great future in storo for the 
forest of Dean, thanks to: the workmanlike manner in which it 
ix managed, and to the laws regulating the pasturage which 
date back to the time of Charles I. 

We were not able to suppress a certain vagno fecling of 
sadneas in wandering through these endless plantations, rendered 
so dreary. and monotonous by tho total absenao of that under- 
growth which seems to inspire the woods with freshness and 
hile; and it was with a souse of great relief that wa emerged 
from them, and entered into a well-managed forest composed 
of standard oaks surmounting coppice wood. 

This forest, comprising about 3,400 acres, was formorly the 
property of Lord Gage, and was purchased by the Crown with 
a view to presenting it to the Duke of Wellington, It is eom- 
posed of pure onl, and for more than 100 years the coppice has 
been ent every eighteon years, We might add that the reserved 
trees form the staple element in this forest, for the coppice 
forms but a small proportion of the standing crop. ‘These 
resorves, varying it age from 20 to 100 years, aco ia an excellent 
state of vegetation, and number about 80 trees to the acre. 
The largest trees are about four or five feet in girth, and from 25 
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to 35 feet in height of stem. It would be a great pity to ent 
them until they have attained at least donblo their" present 
age. This forest would form an excellent field for the study 
of the treatment of standard oaks, 

In such a forest, where the soil is so exceptionally fertile, 
it might be possible to find a solution to the oft-diacussed 
problem of obtaining the maximum production in quality and 
quantity from a forest of oak. ‘This was, at least, the impres- 
sion we earried away with us as we turned our faces homewards, 

Woe had barely sufficient time, on our arrival in London, to 

pay out respects to the authorities at the 

Bugle Sebool in Greet India Office, when we wero asked by Sir 

: Louis Mallet to place on record the observa- 

tions which we have now the honor to submit, and to atate 

whether, in our opinion, the immediate foundation of a Forest 

School in Great Britain is possible, In order to reply to this 

question, it was necessary for us, even at the risk of our narra- 

tive being found tedious, to enter into a somewhat detailed 
account of the Scotch and English forests. 

Were it only for the purpose of replanting the five or six 
millions of moor and waste land which covered one-third of the 
highlands, we should consider there was a sufficient reason for 
the formation of such a school. ‘The question, however, must 
he studied on broader grounda, 

Considering the present depressed stato of agricnlinre all 
over Europe, it becomes more and more necessary to endeavour 
to draw -the greatest possible advantage from the land, and, by 
properly adapting adiferent vegetation to different soils, fo 
seck to obtain, throngh the medium of the enormous capital 
which the present generation can command, the maximum 
production from a minimum area, It is thus that the forests 
are called mpon to play an important part in the immodiate 
future, and the farmer will henceforth find a powerful auxiliary 
in the forester, 

Alter making every allowance for the great fertility of the 
soil in Great Britain, we feel certain that in many districts 
more than one of the forests which were cleaved some time 
back would now be jealously preserved by the same proprietors 
who formerly cut thei down to satisfy thoir pressing wants, 

Tt must also be borne in mind that the British Empire is not 
confined to Groat Britain and Ireland, and that, by reason of 
her immense possessions, Mnvland is, perhaps, of all “nations in 
the world, the one most richly endowed with valuable timber 
forests. It is by hundreds and millions of acres that we may 
reckon the forests of Canada, India, and Australia, New Zealand 
and Cape Colony, not to speak of those in the West Indies and 
Borneo.* All these natural sources of wealth are worked by 


* The totnl extent of the forests in the British pusseasions ig 340,000,000 acres of 
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British enterprise and British capital, and, consequent on the 
present wwouderfil development of commerea throughout the 
globo, it is a matter of importance to every civilized uation 
that this vast accumulation of forest riches should not fall into 
the bands of ignorant persons, or be squandered away regard- 
Jess of the future. 

For these reasons the establishment of a Forest School in 
England becomes a matter of primary importance. 

The science of forestry is, however, a science of observation, 

aout based upon facts which must be studied 
palccrarity fora Reserved oth from a practical and theoretical point 

of view. It is, therefore, absolutely 
necessary that a Forest School should have attached to it a 
forest which has for some time past been under scientific 
Management, serving, so to speak, asa. natural laboratory for 
experiments, and withont which the best theoretical teaching in 
the world would be of no avail. This is especially the case in 
England, where the young men, by reason of their national 
character and their mode of education, are accustomed to pay 
amore attention to facts than to theories; here the teacher of a 
technical profession, resting solely ou theories, would command 
yory few disciples. 

It is, therefore, a matter of regret that, among all the forests 
visited by us in our travels, there is not a single one suitable 
for the teaching of sylvicniture on that broad basis so essential 
when the pupils are called upon to apply it in all quarters of 
the globe. “In England, as in Scotland, all the woodlands may 
be arranged in two categorics,—the one containing plantations 
too young, recently created by the hand of man, the other 
containing plantations too old, or too much overworked, to be 
useful for the purpose ; nowhere did we see a high timber forest 
formed of really mature trees. 

Moreover, a plantation must always be incomplete as a field 
of study, and especially for persons who 
will generally have to deal with natural 
forosta, Nature, ever prodigal of her bounties, if left to her- 
self, scatters them broadcast without any regard for the 
particular wants and requirements of man, It is then the 
work of the forester to control this generous prodigality, and, 
by careful selection, to concentrate her fertilizing powers on 
stitch trees as are best adapted to meet the general demand, In 
the case of a plantation there is no need for this interference ; 
here natural selection, the struggle for supremacy amongst the 
different species, and even art herself, can play but a very 
insignificant part in the various phases of its existence. 

In a forest, then, of ihis nature it would only ba 
possible to apply a very limited numbor of the privciples of 
sylviculture. 


Natural forest required. 
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__ A practical Englishman will have no difficulty in understand- 
ing onr meaning. 

It is not to be supposed, however, that tho foundation of a 
Forest School is at presont an impossibility, for, while lenving 
tho question of time and place to be settled hereafter, it would 
be advisable to at once decide, in principle, om its creation; 
such a decision is the only mode of arriving at its foundation. 
Itis necessary also to take measures for preparing’ the publie 
mind to regard the science of sylviculture as an additional 
means of developing the national resources, aud to take steps 
for the gradual ereation of accessory forests. 

This accessory forest must necessarily be incomplete at first, 
but would be perfected in time; but the 
essential point is that it should be placed 
under the absolute control of the officers 
of the achool. This can only be done by choosing a Stato 
forest. If it should be considered desirable also, in order to 
render the teaching more complete, the State ought to purchase 
or lease in Scotland a forest suitable fur the purpose. 

We would also suggest the founding of Professorships of 
@Boroat Economy” at two of the great 
public seats of technical instruction. Ono 
of these might be instituted at Coopors? 
Hill for England, the other at Edinburgh for Scotland. 

The professors should be selected from among the young 
men who have received a thorough forest education on tho 
Continent, and have had eight or ten years’ practical exporienca 
in India, They should publish, from time to time, a series of 
articles in the leading agricultural and forest journals, in order to 
influence the landowners in favour of a systematic management 
of their woodlands, and to prove to them that uncontrolled pas- 
turage is the certain destruction of forests, and that, in the long 
run, the timber furnished by forest land is of groater value than 
pasturage or game, 

‘The establishment of a course of sylvicultare at Coopers’ 
Hill wonld have the great advantage of giving to the young 
engineers aradimentary knowledge of’ a science which cannot 
fail to be useful to them in their ofter-caraer. It would, 
perbaps, also bo possiblo by this meana to modify the present 
method of recruiting the Indian Forest Sorvice, by offering 
to the students, nt this excellent institution, a certain number 
of appointments in that service. 

The course of instruction afforded at Coopers’ Hill would 
then comprise all the essential parts of the education of a 
forester, and it would only bo necessary to supplement it by 
sending the selected students for one year to a Continental 
school, where Uiey would have the opportunity of perfecting 
themselves in the practical details of forest enlture. After this 
it would be advisable for them, accompanied by their English 
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Trofessor, to completo their training by making a tour of 
ingpection in some of the mountain forests of France, Germany, 
znd Austria, So prepared, the young men would be perfectly 
capable of undertaking forest work in any portion of the Indian 
Empire. 

Ineonelusion, we beg to submit the 
following recommendations :— 

1st.—That a National Forest School be founded in Great 

Britain. 
Qnd—That Professorships of Sylvicnlture be instituted at 
Coopers’ Mill and at Edinburgh. 

Such aro the conclusions at which we, in conjunction with 
our travelling companions, Messrs. Reuss and Bartet, havo 
arrived, and we fool that an apology is due for their length. 
This is really due to tho excessive courtesy of our hosts, who, 
jealous of the success of Jules Verno’s hero, who made the tour 
of the world in 80 days, wero determined to make us traverse, 
in less than three weeks, more than 300,000 neves of forest land 
situated in the most opposite parts of Great Britain, from 
Duncansby Head to St. Catherine’s Point. 


Recommendations. 


The Spanish Ghestnut. 


Sin,—In the year 1873 seeds of the sweet chestnut wero distri~ 
buted by Government for experimental cultivation to somo, if 
not all, the hill divisionsin the Panjab. In this division (Sutlej) 
50 seedlings had been raised by April 1875, of which, in the 
same year, 30 were put ontin good soil, on terraces facing 
the north, at an elovation of 7,400 feet, with a rainfall of 77 
inches, and protected on the east and west by mountain 
ridges fruin tho prevailing winds. 

The remaining twenty were transplunted on the north-east 
slope of a hil) (in a loose sandy loam) in tho vieinity of the 
holm oak, vine and wild olive, at an elevation of 6,200 feet, 
with a small rainfall, 

Tn the latter situation the plants have made the best pro~ 
gress, and a few of them are ten feet high, and of a shrnb-fike 
appearance, In both places, several bore fruit in October 
1881; but on opening the thorny eases I found in each of 
them from three to four shrivelled empty rinds, and I have heard 
that in Kulu the same has occurred in two gardens. 

As Lam ata loss to account for this feature in tho fruiting 
of the Spanish chestnut, and as the poculiarities of the several 
varieties are well known in Europe, perhaps some of your 
correspondents will be able, through “Tae Forrsran,” to say 
whether this is a characteristic of the fruit in the early age of 
the treo, or to what causes it is due, 


G. G. M. 


The Horests of South Andia. 


Dyan Stx,—Tt has occurred to me that some of your 
readers may like to have an account of my first impressions 
of the forests in South India, 

Let me then begin by saying that the greater part of 
the Peninsula south of the Kistna river is an exceedingly 
mountainous country, without any of the vast plains which 
are peculiar to North India and Bengal, About the end 
of February, on my march from Dindigul to Coimbatore, 
before crossing the Amravati river, which here divides the 
Madura and Coimbatore districts, I was astonished to sea 
before mea in a north-westerly direction a vast expanse 
of plains country, without any hills on the horizon, To 
the north was the Pulney and Anamalai hills, rising to a 
height of 8,000 feet, the foot of which was only 10 miles 
distant, but to the north-west there was this wide expanse of 
level country, the plains of Coimbatore. 
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In the Cauvery delta and in the delta of the Kistna river 
no hills are, I believe, visible on the sky line, but these are 
the only extensive plains in that portion of South India 
throngh which I have travelled, and regarding which I am 
writing, 

Another peculiar feature in this part of India are the exten- 
sive high tablelands, not flat, Lut with an undulating 
surface, sometimes rising into high penks. Of these the 
Mysore tableland is the most extensive, a vast area, with an 
average elevation of 2,500 feet, bounded on the north by the 
‘Western Ghats, the mountains of Coorg, and the higher table- 
land of the Nilgiris, and including besides Wynaad, portions 
of the Coimbutore, Salem, North Arcot, Cuddapah, and Anan- 
tapur districts of the Madras Presidency. 

A second tableland, entirely separated from that firet-men- 
tioned, much less extensive and much more broken up by deep 
valleys and ravines, are the Javadie hills, which Jie partly ia 
Salem, partly in the North Arcot and South Arcot districts. 
In the forests of these hills, which rise to an elevation of nearly 
4,000 feet, I spent some time in January last, after having 
devoted November and December to the northern districts, 
The Javadies are about 40 miles long, and 20 miles wide in 
their broadest part. The peculiar feature of these hills is, that, 
except on the outer slopes, which are often steep and rocky, 
they are covered with a deep layer of good soil, which is 
protected by dense bamboo forests, with much Sandalwood, 
afew young trees and numerous old stumps of Teak. In 
the ravines and valleys the bamboo forests are almost untouched, 
while on the ridges and slopes the forest shows traces of 
having been cut and burnt for Ponakéd cultivation, which is 
the same as Kumri on the West Const, Jboom’in Bengal and 
Toungya in Burma, The forest on the outer slopes is deci- 
duous, very open, with much grass, and with few large sized 
trees, except of the useless kinds, such as Dalbergia pani- 
eutata, Bostoellia and Sterculia and in places difficult of access, 
Indiscriminate cutting under elaborate rules framed with the 
best intentions, and the annual jungle fires, have combined to 
reduce these forests to their present condition, On the plateau, 
and particularly in the valleys and ravines which were too 
far from the market, the forest is well stocked, but wherever 
there was any demand, it is poor and steadily deteriorating. 

Thero are many other smaller plateaux in the Salem and 
adjoining districts, some of which rise to a greater elevation than 
the Javadies. On these hills there are often extensive tracts of 
evergreen forest—the so-called sholas north of Salem. Of the 
smaller hill ranges the Shevaroys are the best known. The 
plateau and upper slopes are stocked with flourishing coffee 
gardens, and Erkad, at an elevation of nearly 5,000 feet, is a 
pleasant sanitarium during the hot weather for the inhabitants 
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of Madras and the smaller stations on the east side of the 
Peninsula, The forest on the slopes of the Shevaroys, parti- 
cularly on the west and south side, furnishes a satisfactory 
instance of the good effect of protection, For though no 
regular reserves with definite boundaries have yet been demar- 
cated, indiscriminate cutting has been prevented during a 
series of years, and the result is a faitly stocked forest. 

It would lead too far were I here to enumerate the min: 
other detached hill ranges in the Salem, South Arcot, Trichi- 
nopoly and Madara distriets, and I will at onco mention the two 
great plateaux south of Mysore—the Pulneys and the Nilgiris. 
Both are branches or offshoots from the Western Ghats, and 
both attain an elevation exceeding 8,000 feet. As regards forest 
growth we must in both cases distinguish between the plateaux 
and tha onter slopes, The {nblaland ia mostly bare, with 
stretches of evergreen forest in ravines, but othorwiso covered 
with grass, 

These vast arens of undulating grass lands, the gris often 
mingled with the common Bracken of Europe (Pteria aguilina) 
are 9 peentiar feature of many bigh tablelands on the moun- 
tains of India, They are found not only on the Nilgiris and 
the Pulneys, but also on the Khasia hills in Assam, and on the 
Tu Oo tableland between the Thoungyeen and Houndraw rivers 
in the Tenasserim division of British Burma. On all these 
mountain ranges the climate is moist, and the rainfall heavy, 
the annual full varying between 50 and 100 inches, The origin 
of these extensive grass lands, it is not easy to explain. On 
the Nilgiris and on the Khasia hille there seems but little doubt 
that at one time the fotests were more extensive, and that they 
have gradually been exterminated hy grazing, by shifting 
enltivation, and by the annual fires, On the Pulneys, the popu~ 
lation is, and probably always has been, very scanty, and it 
is doubtful whether they were ever covered with more forest than 
at present. 

On the Nilgiri plateau a large proportion of the open land 
is under cultivation, The Badagas plough, or hoe, a piece of 
Innd and abandon it after reaping acrop of millet. Grass 
and low sernb grows up, and at the expiration of a number of 
years, which varies according to the condition of the land, the: 
retuke to the same piece of ground a second time, This 
practice, together with the grazing of the enormous herds of 
cattle belonging to these people, and to the Todas, another 
tribe inhabiting the Nilgiris, nnd the annual fires, have done 
much to exterminate the forests. Every jungle fire eats into the 
edge of the evergreen forest, and leaves a belt of burnt trees 
and shrubs, which is speedily occupied by thorny scrub and 
grass, But not on the outer edge only does the forest recede 
steadily every year, fires avo often litin the heart of the shola, 
and ablank ‘is produced which becomes larger every year. To 
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some extent the gradual denudation is connter-balanced by the 
plantations of Australian Mucalyptus and Acacing as well as of 

‘ea and Cinchona at the higher, and of Coffee at the lower, 
elevations, 

All these cultivated treea and shrubs are exotics, and it ia 
moet remarkable to what extent they have altered the appearance 
of the country. The stations of Ootacamund, Coonoor and Wel- 
lington are now surrounded with large trees, chiefly Lucalyptus’ 
globulus, Acacia melanoaylon and Acacia dealbata, 

Aa for. as I can ascertain, these species were first introduced 
in 1845, and the oldest trees are 87 years old. The largest 
Blue Gum trees are from 8 to 12 feet in girth, and are 120 feet 
high, Before these Australian treea were introduced, efforts 
were made to cultivate European forest trees, and in many com- 
pounda there are specimens of the English Oak (Quercus 
pedunculata). Some of theso have grown fairly well, the foliage 
is full and bushy, and the trees look healthy, but as compared 
with the Australian Eucalyptus and Acacia they are small 
and stunted, 

‘The groves of Australian trees are not limited to the vicinity 
of the stations. Excellent plantations have been made at differ- 
ent places, partly in order to restock sholas or pieces of ever- 
green forest, but also on open grase land. Thus there are 27 
small Goveroment foresta of Australian trees aggregating 1,200 
acres, scattered over the plateau. Unfortunately they are all of 
emall extent, the two largest being 235 and 200 acres, reapec- 
tively, while the others are between 70 and 80 acres, ‘Their 
small size makes it most difficult to protect and manage them 
in a satisfactory manner. It would be a great advantage 
both to the fields of the Badagas, as well as to the tea and 
cinchona plantations in the plateau, if these small plots of forest 
could be consolidated, and if certain forest belts could be formed, 
covering the curbs and slopes of the higher ridges. In many 
places serub and the remains of old shoins are left, some of 
which could be planted up with Australian trees, The chief 
benefit of these belts of forest along the main ridges would be 
to shelter the lower slopes against winds, to make the land 
immediately below them more moist and fertile, and to increase 
the winter supply in the summer springs, which are all 
over these hills, and from which water is led, often for many 
miles, long winding channels, similar to those constructed 
to inrigate paddy {elds in tho valleys of the North-West 
Timalaya, 

I have called the climate of the Nilgiris moist. Tho rains 
fall of both monsoons, the south-west from June to September, 
ond the north-east in November and December, varies from 
50 inches at Ootacamund to 100 inches at Neduwattam at the 
north-western corner of the plateau. But three months, 
January to March, aro oxceodingly dry, and during that season 
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chiefly, but also at other times of the year, the benefit of conti- 
nuous belta of forest along the ridges would be much felt. 

The diffienlty will be to obtain permission of the land which 
intervenes between the existing plantations, and it is possible 
that the plan can only be partially carried out. 

Asalrendy mentioned, the chief trees grown in these plantations 
are the Australian Eucalyptus and Acacias. The Blue Gum 
(Eucalyptus gible) is a most remarkable and valuable 
forest tree. In an inepection report of these plantations of 
1878, Colonel Beddome estimated the annual yield during the 
firat five or eix years at about 1,450 cubic feet, or in dry weight 
25 tons per acre per annum (58 cubic feet to the ton). This 
estimate was based upon a valuation map made by Mr, Gass 
of two plantations, one called the Newman plantation near 
Wollington, the other Aramhy near Qotacamnnd. The 
average size of the trees, as measured by Mr. Gass, ie very 
remarkable :— 


Newman. Aramby. 
Ago we 5 yenre ~ 12 years, 
Girth w+ 19 inches, 34 inches, 
Height. ws 69 foet 85 feet. 
Oubio contents ve 7H cub, ft, 28 cub. ft. 


Those valuation surveys were made in the best portions of 
these plantations : the average annual yield per acre would there- 
fore be somewhat less than 25 tons, but even if it was only 
15 tons, it would be many times greater than the yield of the 
most productive foresta in Europe. 

Whatever may have been said regarding the absence of 
general principles in the forest administration of Madras, it 
must be acknowledged that the plantations of teak in Malabar, 
of babool in the tank beds of South Arcot and Tinnevelly, of 
Inga duleie on the lowlands slong the Cauvery river, of 
Casuarina near the seashore in Nellore and South Arcot, and of 
Evealyptus and Acaciu on the Nilgiris, deserve the highest 
praise, It would be an interesting task to determine the 
quantity of timber and wood produced per acre by these six 
kinds of trees at different ages, and to construct tables exhi- 
biting their rate of growth. The result would probably be, 
that in the favorable localities, in which these plantations have 
been made, the annual yield per acre is much larger than any 
thing known in Europe. The Blue Gum, however, will alwaya 
maintain the first place in this respect. 

Nor is this Eucslyptue remarkable only on account of its 
marvellous rate of growth ; its cultivation from seed is easy and 
certain, and its reproduetion from coppice is magnificent. In 
regard to the reproduction from coppice shoots the two Austra~ 
Tian Acacias already mentioned behave in a manner quite 
different, The Blackwood (Acacia melanozylon), a tall 
handsome tree with bushy dark-green foliage but of much 
slower growth than the Blue Gum, does not coppice at all, 
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except when quite young, while the Silver Wattle (4. dealbata) 
not only throws out numberless coppice shoots from the stems, 
but covers the ground with thickets of root-snckers, to auch 
an oxtent that at Ootacamund the tree is regarded as a pest. 
Large tracta in and near the station are covered with these 
thickets, consisting of long thin saplings, mostly root-suckers, 
densely crowded together, These saplings, it ia said, inerense 
in size, Lut the treatment of this tree is evidently not yet fally 
understood. 5 

It is believed to be useless for fuel, but be this as it may, 
belts of the wattles, planted on dry ridges, would soon sprend, 
would cover the ground, and would afford shelter against wind 
and improve the water-supply in springs, 

But to return to the Blue Gum, Yesterday I visited the 
nurseries of a small plantation called Madana, about three milos 
weat of Ootacamund. Thia was plunted with Acacia melanonylon 
in 1863, was cut down a year or two ago, had not coppiced at all, 
and is now about to be planted with Blue Gum. ‘The nurseries 
are in a ravine near a spring, for the seed beds require regular 
watering until the rains commence. These beds are 22 feet by 
8 feet, and are shaded by horizontal roofs of fern and leaves 
during the dry season, The seeds were sown on the 22nd 
February and the plants are now about 2 inches high, Tho 
cotyledons are two lobed, while the young leaves are linear. In 
June they will ha abont 12 inches high and randy for trana- 
planting. The uanal plan is to plant them ont6 feet apart, and 
during the dry weather they are shaded against sun and frost 
by hoods of leaves and ferns, 

A young plantation of the Bine Gum or a tract of coppice 
shoota has a peculiar light-blue color, The loaves of seedlings 
and coppice shoots are sessile with a broad base, and opposite, 
and have a bluish-whito color, while the leaves of older trees 
are greon, alternate, potiolate aid vertical, 

The tree requires much light, and the coppice shoota seem to 
come up best without any shelter. Whon a plantation is cut 
down, the ground gete covered, as soon as the rains eet in, 
with a dense mass of whitish blue shoots, often 10 feet high the 
first year. Tho young foliage is not eaten by cattle, and this 
is fortunate, for no attempt is made to exclude cattle from these 
plantations. Cattle do however destroy the tender shoots b' 
treading them down, and in this manner large blanks are formed, 
for no second crop of coppice shoots is produced after the firat 
crop haa been destroyed, 

The shade of young Blue Gum is dense, but the cover of older 
trees ia light and open. Most of the Government pluntalions 
have been made in places formerly occupied by sholas which 
nd been cleaved for fuel, and as the Eucalyptus growa older, 
a donse tinderwood springs up. This consists of shoots and seed- 
Hings of the Shola trees, with an abundance of the yellow 
bramble (Rubus ellépticus) which is as luxuriant here at 7,000 feet 
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ag it is at 5,000 or 6,000 feet in the North-West Himalaya, 
Tho tall Lobelia execlsa, often 15 feet high, with pale blue 
flowers, stands out from this underwood. 

On private estates, plantations of Blue Gam are often found 
on grass land, and here also the ground gradually covers itself 
with underwood, 

So much regarding tho Australian trees in the Nilgiris, 
Tfeireumstances permit, I hope in another letter to say more 
regarding the mountains of South Indi. 

D, Branvis, 
Ooracamunn, 7th April 1882. 


Bipening of Deodar Seed, 


Sin,~I have read with much interest Mr. A. Smythies* 
remarks in your number of January 1882 regarding tho 
* Ripening of Deodar Seed,” and beg to forward the results of 
my observations on this importaut question, 

Having only proceeded to the deodar forests of the Tons 
division, towards the middle of March, my observations of 
the sead year of 1881-82 only commenced from that time ; but 
T think every one will admit that they tend generally to 
corroborate Mr. Smythies’ statements. On the Ist of April 
last [ observed and marked a deodar tree situated on the edge 
of the Lambatach forest, Garhwal State, and at that time the 
trea was covered with amnll cones about three-quarters of an inch 
long and half an inch in diameter, a few non-fertilized entkins 
being also visible, as well as the remains of the male flowers, 
both of which shortly afterwards fell off, leaving the young 
cones alone on the tree, 

I made careful enquiry from the forester and neighbouring 
“gomindara” (villagers) yegarding the age of thesa cones, 
and they all stated without tho least hesitution that they wore 
the result of the abundant flowering which took place during 
the previous October. 

According to the statement contained at page 517 of the 
 Foreat Flora,” these cones should not have ripened till 
October 1882, but what afterwards took place tende to shew 
that some mistnke must have been made by the writer of the 
4 Forest Flora.”* 

T ngain visited this trea on the 18th of July, and at that 
time the same cones had attained the size of large hens’ eggs. 
Tho tree was again inspected on the 10th September, and at 
that time the cones were nearly full grown, 

{hey eventually ripened towards the middle of October, 
and fell off the tree. Having visited several deodar forests 
in various parts of the Himalayas, from time to time, I have 
for some time been rather donbiful of the statement contained 
at page 617 of tho “Forost Flora,” but have bad ao oppor- 
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tunity of making observations till during the past year; ond 
although these observations did not extend over tha whole 
year as in the case of Mr. Smythies, still I think they tend to 
demonstrate that in the forests of the Tons division at all 
eventa deodar seed takes about twelve months to reach 
maturity and not twenty-four as stated by Mr. Brandis, 

E, MoA, Morr, 


Srr,—I am able to eorrobornte Mr. Smythies’ statement 
with reference to the ripening of deodar seed. Finding that the 
natives of the Bhagirathi valley did not agree with the “ Forest 
Flora” on this point, I proceeded to investigate the matter, 
and satisflod myself that, so far as the doodar of those parts 
is concerned, only twelve months are roquired to ripen the 
seed. In October 1880 there wera no cones of any kind in 
the trees, In the following May the treoa were Inden with 
cones, the size of a walnut, which ripened and shed seed in 
September-October 1881. 

Harpwan, 28h February 1882. 8. Earptzy-Witmor, 


Imgrovement tr Divisionat Account Mffices. 


Dear S1e,—Will you allow me, through the medium of the 
“ Fongster,” to make the following suggestions :— 

We may hope one of these days to have the greater part 
of our Subordinate Forest Establishmeut composed of men 
who have been trained to their work at the Forest Schoot at 
Dehra Din ; would it not be possible for some arrangement 
to be made by which we could have the assiatance of trained 
accountants in our offices, by a system similar to that followod 
in the Public Works Depariment ? 

In that Department I understand that experienced account- 
ants ara supplied to the offices of the Executive Engineers 
by tho Examiner’s Office, and probably all Divisional Forest 
Officers would appreciate a ayatem which would furnish them 
with clerks who had learnt ‘something of accounts, and who 
had already studied the requirements of the Forest Depart- 
ment Code. Many of us have but one clerk, aud must have 
felt the inconvenience of a change in the office, and the neces- 
sity of teaching 4 new man, who in all probability has an 
extremely limited idea of accounts, the elements of book- 
keeping. Even supposing him to be a sharp and willing man, 
it requires some little time to make him master tho compilation 
of the roturns required monthly by the “ Code.” 

It is unnecessary to dwell upon the immense saving of 
time that would result from a similar system, especially in 
offices in which one clerk only is allowed. ‘The divisional 
officer, instead of wasting his timo in the offico, making out 
abstracts and doing other work that a man, if trained to it, on, 
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say, Rs. 50a month, would do equally well, could then devote 
his time to the more efficient checking of the accounta of his 
subordinates, and the better supervision of the work in general, 

Would it not be possible for a fow mon for onch province 
to serve an apprenticeship in the Comptrollec-Goneral’s (Forest) 
Office, where, under the immediate supervision of one of his 
assistants, they might acquire a practical knowledge of the 
preparation of the accounts required by the ‘ Code,” and from 
whom the divisional offices could be supplied with clerks as 
required ? 

f only two or three were thus trained for each province, 
a grant being allowed as in the caso of probationers at the 
Forest School, a great improvement would take place in our 
office establishments. Its, 100 a mouth would be amply 
sufficient for these apprentices. 

It may be argued that there is not sufficient inducement to 
good men to offer themselves for theso clerkships, and that 
men who go through this training would expect something 
better than the maximum of Rs. 50 allowed for the head 
clerks of most of our offices, I do not think this would be the 
ease, and there would always he the prospect of an appoint- 
ment in the Conservator’s, or possibly the forest branch of 
the Comptroller-General’s Office on higher pay ; but for good 
mon, such as we should get by a similar avstem, it would 
probably be considered batter to increase the pay now 
sanctioned for our clerks. 

Hé would also be worthy of consideration whether a little 

ractical work in the keeping of dep6ts, and the attendant 
ook and returns as laid down in the Code, would not be a 
useful addition to the work now taught at Debra Dan a 

. GO. 
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We extract the following from a note on the successful culti- 
yation of the Carob trea in Hazaribagh :— 

On the 15th July 1878, 1 received three plants. They were 
from seeda sown in pots, aud were transplanted whea about 
four inches high, and Ihave noted their growth since, which 
has been as follows :— 

ate, 


ft. in, ft. in, ft. in. 
Ast July 1879 Gaye hk 13 121 
Ast October 5 aw 2 6 20 18 
2nd January 1880 aw 40 29 2 6 
4th March a tine DS 386 3 6 
9th September ,, rome ane} 53 5 8 


Nos. 2 and 8 have been allowed to grow without being 
pruued, whereas No, 1 has beon pruned and trained to form 
a. treo ; its longest and lowest branches measure 2 feet 7 inches in 
length, while the bottom branches of the two, allowed to grow as 
shrubs, aro 4 feet 3 inches long. The plant, therefore, appears 
to be inclined to forma bush moro than a tree if let alone, 
notwithatanding that the plaut pruned exceeds by far the other 
two in height. 

On tho 28th October 1879, I received from the Agricultural 
and Horticultural Socicty, Lahore, 623 seeds, and almost all 
these have germinated, and are now from 12 to 18 inches high. 

The practical knowledge thus acquired enables mo to offer 
the following observations :— 

let.—The soed before sowing must be well soaked in water ; 

some seeds will imbibe moisture and swell enough 
for sowing ina few days, while others have taken 
weeks, and a few over two months. 

2nd.——That to grow a carob plantation, the seed should be 

sown just where the trees are intonded to be grown, 
and the trees left undisturbed. Ihave found that 
plants thus grown, and the trees left undisturbed, 
are far stronger and healthier than those transplanted 
either from pots or the open ground. Besides, there 
is much difficulty in transplanting, as the roots take 
a downward course, and planis 14 or 16 inches high 
will have roots 30 inches long. . 
3rd,~-That manuring and watering are not absolutely neces.” 
sary. Ihave plants that have been manured, and 
nlants that have heen watered, three times a woek 
fore sunrise during the summer months, aud neither 
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of them show any improvement over plants that were 
left without water or manure. The plant once ger- 
minated requires nothing more than keeping free 
from weeds and jungle, 

4th. —That neither sun nor frost in any way interferes with 
the growth of the young seedlings, 

6th,—The' plant. grows quicker in the dry season than daring 
the rains. 

7th—Protection from cattle, &c., is all that is required, and 
good dry soil. 


Brooxs of wood for stout pavement in London are now cut 
on a large scalo in many forest districts of Northern Europe. 
Large quantities of round blocks of beech are eut with saws 
specially constructed for that purpose, at Friedrichsruhe, one 
of the estates belonging to Prince Bismarck. Tho blocks are 
laid in cement and are said ¢o last well, and fo be in evory 
respect suitable, 

‘This is a matter of considerable importance, for it hag of late 
years become moro and more difficult to find enstomers for the 
wood of the beech, formerly the most important fnel in North 
Burpee bat now almost entirely displaced by the uso of mineral 
coal. —D, B. 


Tae Mapras Governmenr’s Cincuona Enrerreize.— 
Tho result of communications which have passed between 
the local and the Madras Chambers of Commerce is likely 
to alter the provalent opinion in roference to the Govern- 
ment of India continuing to hold their Nilgiris plantations. 
‘We suspect few of our readers will have been prepared for 
the amallness of the figures representing the total shipments 
of bark from) Madras to London ‘from the commence= 
ment of the cinchona onterprizo to the ond of 1881. The 
table begins with a shipment of 21 bales weighing 3,188}Ibs. 
in 1871, and closes with seven consignments during last 
year amounting to 840,000Ibs,, while the aggreaate of tho 
exporis for the ten years is no more than 976,108lbs., or 
lesa than half the present annual export from Ceylon, An 
annual export of from three to four hundred thousand 
pounds of bark from Madras cannot be of much significance, 
considering that it is not the intention of the Government 
to inorense the area under cultivation in their plantations. 
Still it would be much better for the private planter if the 
bark wore locally utilized for the manufiotire of sulphate 
of quinine and other alkaloids, as in Sikhim. When we 
recall the very valuable scientific and practical information 
obtained through the operation of the Government. enter- 
prise on the Nilgiris, and the groat room thero still is, 
under the intelligent management of Mr. Rowson and his 
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collengtes and superiors, for further experiment and the 
settlement of many moot points, we quite agree with 
Mr, Grant-Duff that the period when the Government 
should transfer their few thousands of aeras into private 
Nanda should be carefully considered. But that is no reason 
why the natural complement of the present cultivation in 
the establishment of a local manufactory should trot be forced 
on Governor Grant-Duff’s attention, There ia room for a 
vastly increased consumption of cinchona alkaloids among 
the millions of Southern India, and with a manufactory on 
the spot, the Government would undoubtedly be muck 
more liberal in the distribution of the product. Let the 
practice of Ibeval distribution to dispensaries and a_ taste 
for the felrifuge once be established in India and China, 
and we have no donbt of a rapidly progressive consumption 
which would especially benefit the producers of bark, 

We annex the return received hy the local Chamber 
throngh the Madras Chamber of Commerce, and signed by 
Lieut.-Col. R. 8, Jago, Deputy Conservator of Forests in 
charge—Ootacamund, 24th November 1881. 


Statement showing the quantity of bark shipped for the London 
Market from the beginning of the Cinckona Enterprise. 


Date of Government Orders. Ro, oF | Quantity: 

4th August 1s7i, No. 1,339 we 3.188} 
7th March 1872, yy 44, oe 4.108 
Sth September 1873, ,, 952 a 293,646 
24th March 1878 » 480 28,6505 
Qist March 1876, 4, 899 63,600 
9th February 2877, 580 on 26,100 
35,800 

ath on 1877, » B44 a 30480 
1ith June eTY, » 1,041 on 13,600 
Bist Janunry 1878, 4 98 ~ 50.658 
Qlst Fobruary 1878, 4 276 or 16,2605 
18th Mareh. 1878,» 413 57,033 
23rd December 1878, ,, 2,060 31875 
16th January 1878, 2 21,600 
Wth February 1878, ,, 406 5,598 
19th September 1879, 4 1,902 44,313, 
17th January 1880, ,, 68 73.494 
0th March” 1880, ,, 309 54.190 
7th April 2880, ), 432 1,612 
26th January 1981, » 126. 162,044 
Bth March 1881, 416 31337 
16th May 1881, 27h 51.855 
th July W88t. ,, 1,079 ase 5.697 
Despatched recently (in 3 consignments) 100,134 
Toran 76,1085 


—Lropical Agriculturist, 
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Forrstry tv Mountatw Disrators.—Whilst the legislation 
of this country is feoling its way towards some remedial 
measures in reference to the increasing injury arising from 
floods, it may interest our readers to learn that so far back 
as the years 1860 and 1864 the French Government passed 
laws in reforence to the planting and turfing of mountain 
districts with the view of preventing the formation of 
torrents, We aro indebted to M. P. Demontzoy (who holds 
the important position of Conservateur des Foréts) for this 
information, together with a vast mass of details as to the 
carrying out of the necessary works. M. Domontzey is well 
qualified to be the author of » practical treatise on the 
replanting and grassing of mountains, and the work is certified 
by the Ministers of Agriculture and Commorce. 

Tha French Government, having the advantage of a Forestry 
Department, are more alive to the necessities of aasisting pro- 
prietors to make improvements, We proceed to give a brief 
outline of the objects songht and the results, The laws to 
which we have referred have two branches—one of encourage- 
ment, the other of restriction. The former consists in the 
powers given to the Stato to stimulate proprietors, by grants 
of money and material, to replant and renew unproductive 
soil or exhausted pastures, of which the actual condition would 
eontribnte either to the formation of new torrents or the 
extension of existing ones. This measure is applicable to all 
mountain rogions. It is essentially preventitive in ita action, 
having fov its final aim the maintenance and protection of the 
soil by series of replanting or regressing, which the law has 
named optional, and which are thus useful to the general 
interest, 23 well as advantageous to proprietors. The means 
of coercion give the right to improve in the namo of public 
utility similar works called obligatory, of which 2 preliminary 
inquiry has proved the imperious necossity. The ona iv for 
prevention, the other for cure where the malady exists, 

The object of these two laws may be thus described: On 
one hand, to prevent the formation of torrents by the con- 
solidation of the soil on mountain surfaces; a result obtained 
by_ optional planting and turfing, and even sometimes by 
obligatory turfing, On the other hand, to suppress the effecta 
of actual torrents by obligatory works of both kinds. Finally, 
to obtain and maintain by the results of these two primary 
effects the regulation of torrential rivers and the protection of 
valleys below, 

The observation of scientific men led to the conclusion that 
torrents, which rend the mountains and destroy their valleys, 
are one of the most powerful auxiliaries of those inuadationa 
increasingly frequent in the plains, and that the primary canse 
of the formation, as also of the extension of torrents, was the 
yemoval of trees, M. Surell established this theory in his 
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Etudes sur los Torrents des Alpes,” and demonstrated the 
following propositions :— 

The presence of a forest on a soil prevents the formation 
of torrents, 

2. The destruction of a forest leaves the soil a proy to 
torrents. 

8, The development of forests cause the extinction of torrents, 

4, Tho fall of forests redonbles the violence of torrents, 
even causing them to be re-formed, 

It was admitted during the discussions of the law of 1864 
that in apecial cases the forest might be replaced advantage- 
ously, at least in part, by the close vegetation of a grassy 
eward, These principles being established, it was necessary 
to goto work gradually, and above all to carry ont a series of 
experiments of such duration and extent as would secure 
mnimpenchable evidence. Moreover, the taws heing declared 
tentative, the funds supplied were only sufficient for preli- 
minary experience, Jtia now more than sixteon years ago 
since the work was commenced, The numerons studies which 
have resulted, the valuable observations that have bean made, and, 
Inetly, the undeniable and living proofs obtained, have victori- 
ously silenced all objections, M. Demontzey tells us that in 
the higher regions of the Alps, the classic ground of torrente, 
‘one can see now numorous forests of resinous trees suitable to 
the climate, ahowing vigorous growth, not only in the basins of 
reception of primary torrents attacked by these works, but 
even on their steep banks, fixed and protected for ever; whilst 
these torrents themselves, ones so formidable, have become 
streams not only harmless but most valuable, inasmuch na 
they supply good and abundant water for irrigation. The 
earlier chapters treat of the description and formation of 
torrents ; their effect in the heart of the mountain, description 
of preparatory operations, and action of dams. This portion 
of the work is well and numerously illustrated, and a careful 
atndy of the drawings will assist in understanding the various 
means adopted to alter the character of torrents and prevent 
their mischievous character. 

The next portion of the work treats of planting, The object 
to be obtained is a woody vegetation which possesses the follow- 
ing conditions ;— 

1. Roota so powerful az to inclose the soils with their 
numerous rootlets as ina net, so making them more porous 
and protecting them against being washed away, 

2, To afford a sufficient cover to shelter the surface from 
meteorological influences. 

3. To furnish humus more and more abundant, valuable on 
the one hand ¢o fertilize tho soil, and thus increase the growth ; 
and on tho other, to furnish the retardation and the regulation 
of rain water or snow falling on the surface. 
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4, To maintain, without momentary and perpetual interrup- 
tion, these salutary effects and develop them by the use of lime. 

Useful information is afforded as to the selection of trees. A 
mixture of Alpine and silver fir with oak seems to have done 
best in the climate of the Alps. Corsican and Austrian pines 
are also favourably mentioned, 

The necessary preparation of the surface for the reception 
of either the seed or the young trees, and which is required 
toa greater or less extent, according as climatic conditions 
are favourable or unfavourable, are described at great length. 
The varions modes of executing works of planting and grow- 
ing ave carefully described, these works having been obligatory. 
The details as to optional works, assisted by grants from 
Government, are given with great minuteness, and, to somo 
extent, are but a repetition of information previously giveu.— 


field, 26th November 1881. 


DisarronestMenr mm SinKim.—In connection with the 
Cinchona Plantations at Darjeeling, Colonel Beddome remarks :— 

“Tt is very end to see how all these grand Sikkim valleys 
have been denuded of all virgin forest between an elevation of 
about 1,000 feet from the foot up to nearly 6,000 feet. In 
1848, when this portion of Sikkim became British territory, 
these valloys wero nearly all one continuona forest. The 
Nepalese then were allowed in and they cleared in every direc- 
tion for maize, murwah (ragi) and other hill cultivation ; they 
stopped thoir destruction at about 6,000 feet in elevation as the 
climate there is too cold and bleak, and a belt at the foot of the 
mountaing was left as unhealthy and too hot. Teserves are 
now formed by Government in tho forests above 6,000 feet, very 
cold situations, where the growth is very slow, and also in the 
unhealthy forests at the foot; but Government did not recog- 
nize the necessity of reservos until it was too late to form them 
where they were of greatest value and most required. All the 
country now betweon 1,200 feet and 6,000 feet has been tnrned 
into poor secondary forest, with such trees as Mallotus, Maca- 
ranga and Burya (the same genera which appear with us in 
similar places althongh different species) or poor serub, or in 
many places grass lands with very rank largo epecies of grass, 
Similar destruction haa gone on in British Bhootan until within 
the last year or two, that country having been ono sheet of 
splendid Virgin forest about eight years ago, Thore was no 
grass land proper on these hills prior to the clearings for hill 
cultivation; the country was all one continuous forest. No one 
could now possibly visit any of the valleys in British Sikkim 
without at once acknowledging how important it is that the 
State should form Forest Reserves.”-—Zropical dgriculturist, 


NOTES, QUERIES, AND EXTRACTS. 427 


A Forest Fresrivat.—A large number of the lovers of 
forests assembled at Boston, U.S., at the end of October, says 
the North-western Lumberman, to join in the festival of the 
Forests, a8 they pootically express it, Tt was really a meeting 
of a committeo appointed by the officiala of the town of 
Medford, to consider what steps were advisable to preserve the 
Middlesex fells region in a natural state. The following report 
was read 

The committeo is fully convinced by the stumps it has seen 
that there is not a singlo one of the multitude of rocky hills 
within this tract which has not at some time in the past been 
covered by large and flourishing white pine trees, aad, of 
course, they may bo again, and in a comparatively short time, 
if the proper and not very expensive conditions are supplied, 
These are, a little soil where the more or [ess horizontal rock 
surface has become extensively bare, seedlings planted, and 
exemption from fires. Fires are fatal to young pines and hem- 
locks, and that is the reason why the hills are now mostly 
eovered with scrubby oaks and other trees that sprout from the 
roote. Theso deciduous trees, even if exempted from fires, do 
not attain any considerable size, except in the valleys, which, 
in the fells, are comparatively narrow. Then, if fed with the 
muek, which is a nuisance in the reservoirs, ash, maple, oak, 
and black walnut would grow luxuriantly. 

White pines ask almost nothing from the ground, except 
anchorage, and that they find for themsclves in the cracks of 
the rocks. They tnke their food and rapidly build up their 
boantiful and perennial shades and venerable trunks from the 
air, and no treo does more to adorn the winter landscape, to 
absorb nnd decompose the gases deleterious to ling and lifo, 
appropriating the carbon and restoring the oxygen. They are 
the most effective as well ns the most delightful purifiers of the 
air, and the density of the summer shado does the most to 
prevent the evaporation of the water. 

‘That all the land of this tract, not occupied by the reservoirs 
of water and the residences and gardens of the people charged 
with the care of it, should be covered with the densest forest 
possible, is too obvious to need proof, Otherwise the sun will 
drink more water from these folls than the people. 

The progress, if not the perpetuity, of the human race on 
this good planet depends on the foresta of the future. This 
is the tenching of history, aa well as of chemistry and meteoro- 
Jogy. Two hundred years ago men had a right to more fiolds 
and less woods on this continent, but the war has already been 
carried too far, and if a healthy population is to increase, the tree 
population must increase, with equal pace, from what it now is. 

"he reasons why the propagation and care of forests should, 
to somo extent, be a Governmental function, and not be lelt 
wholly to private caprice, are 
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(1). Individual life is too short to have trees planted during 
its period come to maturity. The individual proprietor of land, 
especially if not very wealthy, is prone to cut his crop of trees 
before it is ripe, and as clean as he does his rye, thus croating 
a desert. : 

(2). A forest, in the absence of fire, never dies any more 
than 2 good government; therefore, a good government. will 
take care that no forest, in a fit place, shall ever be killed. 

(8), Getting the best results from a forest requires a scionce 
and skill which but few individnal proprietors can be expected, 
to have, They all will best acquire such science and skill by 
seeing good examples on a large scale. 

(4). Pure air and pure water are common interests. Private 
caprice, ignorance, or greed should not be allowed to injuve 
them. 

Preserving the purity of the air, especially, is not only a 
municipal but a national and world question.—Timber Trades’ 
Journal, 


New Zearanp Timper.—According to our contemporary, 
Zand, “ New Zenland is doing a roaring trade in timber.” This 
somewhat astounding statement is qualified, however, by the 
information that the New Zealand timber merchants have peti- 
tioned the Government to make experiments between the New 
Zealand timber and European oak, in the hope that a favourable 
comparison will extend their trade. What shape the experi- 
ments will take the writer does not inform us, Furthermore, 
Paris is to be the selected spot for the test between the two 
woods. French ork, we may observe, ia said to he equal to 
British in durability and strength. What it is the New 
Zoalanders are driving at, or what possible beneficial result they 
expect to obtain by a comparison between Kaurio pine and 
oak, it is dificult to surmise, Tho experiment is to be under 
the supervision of eminent foresters, and the result will be 
looked for with interest, We should think so! Why atop at 
oak? While they were about it the New Zealanders might as 
well have gone in for teak, greonheart, ironbark, &e.; in fact, 
the whole genus of hardwoods. The whole thing reade like 
an absurdity, and if our cousins in the Antipodes wish to con- 
tinue their “roaring trade” in timber, they had better leave 
well alone, and not institute invidious comparisons. 

If Kaurie pine should be proved to excel in evory respect 
European oak, the demand for it hero would still be only of a 
limited kind, The freight and other charges would swallow 
up the profit and render an even flowing trade in wood of the 
kind almost impracticable. When wo have hardwoods fit for 
overy conceivable parpose almost at our doors, what on ear 
should induce us to go 16,000 miles for similar description? If 
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the colonials can put the atnff on board at Auckland, Otago, or 
wherever it is shipped, for next door to nothing, there might 
bo a chance of extending the “roaring trade” onr eontempo- 
rary speaks of ; as they cannot afford this, we fear the French 
experiinent will Teave Ubings in this respect pretty much as ib 
found them, and New Zealand timber will, as heretofore, come 
to the European markets in limited quantities, . 

‘We must not be supposed to underestimate the good qualities 
of this valuable wood, which for most purposes stands unvi- 
valled, but with the rapid growth of steamers wooden lower 
masts will be less and less in request, Then there is the regular 
trade done in Oregon to combat, the freight from which is less 
than what it would be from New Zealand. If the compariaon 
sere instituted between Oregon and Kaurie pine, and the 
question of freight discussed, some practical result might be 
arrived at.—ZJbid. 


Avarrattan Formst Trens.—A towering giant indeed is 
tho Wellingtonia of California, but the gum tree of Australia— 
mounting over 400 feet, able, if placed beside St. Panl’s Cathe- 
aral, to throw a shadow over it, and having timber enongh 
to constrnet a big ahip outof a single stem—is the vegetable 
monarch of earth, Few things strike the young gum-sucker 
on a visit to the Jand of his forefathers more than the dimi- 
nutive size of our forest trees. He smiles when he hears 
praises of mighty oaks. The wonder of the kangaroo country 
1s not confined to the siza of its timber, but extends to the 
variety of their species, and the economical uses to which they 
could be devoted. 

The first tree brought into requisition by the early Sydney 
settlers was a species of palm, the stem of which was easily 
need in building, The curled top served for cabbage, giving 
the plant the name of eabbage palm, while the fibre made tha 
celebrated cabbage tree hats of bushmen. In Adelaide tha 
reed beds supplied the first colonists with framework for dwel- 
lings, In Melbourne the stringy bark gave a covering for roofs 
and slabs for hut sides, As progress went on pine foresta 
and cedar belta were invaded for more convenient and valuable 
woods, The furniture-makers, not content with these, sought 
more rare and beautiful material in Australian shades, 
Coopara and veneerers, wheelwrights and guntmakers, carpenters 
and shipwrights, tannors and dyers, with other tradesmen, 
looked for special timbers. The chemist had his objects of 
search, and the druggist added precious medicines from colo 
nial forests. 

Queensland is favoured even in favonred Australia with a 
varisty of valuable woods. Ina work on tho “ Resources of 
Queensland,” it is said that the most useful trees for building 
purposes are the stringy bark, the gums, cedurs, pine, cypress 
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pine, kauri pine, red mahogany, yellow-wood, citron-scented 
gun, ash, beech, brigalow, iron-bark, box, blackbntt, blood-red, 
&e. Those for veneering are forest oak or beefwood, red cedar, 
swoet plum, satinwood, sandalwood, and ebony. For staves, 
Rilky oak, tulipwood, stavewood, and boyum-boytm are used ; for 
flooring, stringy bark and white pine; for wheelwright's work, 
sour plum, blue gum, and apple tree; for turnery, serub rose- 
wood ; for gunstocks, a apecies of acacia; for dyeing, cockspur 
thorn; for ship-building, gums and white mangrove; for bark- 
tanning, several Kinds of wattle, ironwood, and mangrove ; 
for hoops, hoopwood ; for medicinal bark, crab tree, faver tres, 
and easearilla; for cabinetwork, yellow-wood, Queensland nut, 
native lime, tulipwood, broad-leaved cherry-tree, serub lignam= 
vitw, weeping myall, iron wood, and mountain cherry. But 
the apple, cherry, plum, beech, and oak are misleading names, 
not being like the English trees, 

The euealypts, including the varieties of gam, are valuable 
far more than timber. As antimiasmatics the gum products 
are most important, The great secret of the healthiness of 
Australia, even of the tropical portions of Queensland, is the 
exhalation from the forest. The aroma is not more pleasant 
than it is fever-chasing. Tho great febrifugal property. of tha 
gum tree fumily is supposed to lie in the eucalyptin, which is 
yellow in colour, without smell, but having a bitter taste. The 
leaves yield that substance in addition to fruit, sugar, and 
sovoral distinct acids useful in the arts. The medicinal kino 
is obtained from the rosin, though the kino differs according 
to the species. Gam leaves have been used there for the 
extraction of illuminating gas. From dried red gum bark 
24 per cont. of kino. tannin has been obtained, and 16} of 
kino red. The double oxide of hydrogen, got from grey gum, 
is a valuable antiseptic for hygienic use. 

Tho Queensland cedar is red, white, or pencil, prevailing 
in scrubs near the sen. The Moreton Bay pine rises 200 feet, 
The Moreton Bay fig throws down roots from the branches 
after the banyan character. Some figs are 40 feet round, 
having great wall-like abutments of the root above ground. 
Tho beech has a very hard wood. Tho Leichhardt treo is 
soft, but takes a good polish, ‘Lhe kauri pine is Sine-grained. 
The cypress is fragrant and useful. The yellow-wood takes 
a capital polish, as does the satinwood. The chestnut has a 
dark walnut-like wood and magnificent foliage, The silky 
oak (a Grevillea) ia admired by cabinet-workers and coopers. 
The mahogany of Rockhampton is hard and tough, red in 
colour, with a soft bark used for illuminating purposes. The 
myall ia a violet-sconted acacia, the wood of which ia oxtensive- 
ly used for tobacco pipes—Journal of Horticulture. — bid, 
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Tae Loss or Timpen py THe Late Forner Frors ty Cawana. 
—Tho Dominion Government, snys the North-western Lumber- 
man, employs what are denominated “ bush rangers,” who take 
enre of the Government’s timber limits. Since the great fires of 
last summor, bush rangers and agents have beon ordered to, as 
nearly as possible, uscertain the amount of damage caused to 
timber by these conflagrations. Estimates have already been 
mado of the loss in the Ottawa valley, and it is placed at 
5,000,000 dols. In the territory bordering on the Muskoka 
and Parry Sound districts, and thence eastward to the town~ 
ships along the Ottawa, little or nothing is yet known of the 
amount of loss. In the Muskoka and Parry Sonnd regions, 
great belts, twenty miles or more in length, and from one to five 
or six miles wide, wore burned over, and it is asserted that the 
smoke of forest fires ascended from every square mile of terri- 
tory from Lake Nipissing to the Severn, The logs must 
therefore have heen great, and probably quite equal to that in 
the Ottawa district. Some are inclined to place the amount of 
loss over this wide strotch of country at only 1,000,000 dols., 
but that estimate is doubtless much too small, and may be 
even four or five times below the actual damage, The total loss 
over the entire province is roughly estimated at from 10,000,000 
dols. to 15,000,000 dols, 

‘The great endeavour will now be to cut the scorched timber 
and get it into the water before the borer begins its 
wed Much may be saved in this way, or much may be lost by 

olay. 
This has not been an entirely exceptional year as regards 
foyest fires in the Dominion. Nearly, and perhaps every year, 
there isn heavy loss, The surveys of the new townships of 
Bonfield and Boulter reveal a condition of their forest lands 
whieh is common almost everywhere, from Georgian Bay to 
the Ottawa. Two-thirds of Bonfield was burned over at ona 
time, and a portion within recent years, while one-third of the 
forests of Boulton has been awept away. The same story is 
told of all other parts of the pine country by the surveyors 
who have traversed them, ' 

‘Taking into consideration the destructive effect of forest fires, 
and the settlement of the new lands for farming purposes, it 
is feared that in twenty years the amber business of Canada 
will bea thing of the past. Already only the limited tract 
along the west side of the Ottawa, itis asserted, from Matta- 
wan to Take Temiscamingue, the wilderness, rapidly diminish- 
ing in area, that Hes between the County of Peterborough and 
Lake Nipissing, and a portion of the north shore district, are 
unbroken by settlement. Half of this area contains no pine 
of commercial value. Under the present system of waste, one 
of the leading industries of the country will be crippled by its 
competition with districts more favoured by abundance and 
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easy access. For this reason, those interested in preserving 
the forests of the Dominion are calling for legal protection of 
the standing timber.—Jbid, 


By Circular Resolution of Government the age of entry of 
candidates for the Forest School who are non-commissioned 
officers of the native army has been raised to 30. 


‘We wish the authorities would improve the half-yearly list" 
of Forest Officers and make it of some use. It would not 
much matter if they omitted the list of Forest Rangers, but 
it isa great pity that the old plan of giving the divisions 
and the officers posted to them has been given up. There was 
also in former years a useful general list, giving the order in 
which Forest Officers joined the department and the period of 
their service counting for pension. This information is not now 
given; all we have is the bare Jist by provinees. Formerly 
wo used to publish in this journal a copy of the list, but at 
presont it is so uninteresting that wo have discontinued 
the practice, We should be glad, however, to pnblish an 
sunual list’ giving the stations ‘of officers, the divisions, 
ranges, ete., if we could manage to get the information together 
and Government does not meanwhile alter the list. 

A Departmental List, to be really useful, should be like the 
Civil List, having first of all the names of officers in their 
general order, with their date of entry of the department, present 
appointments, permanent and officiating, and service counting 
for peusion, ‘Then should come the provincial lists separately, 
and last should be the list of Circles, Divisions and Ranges, and 
the officers appointed to them, omitting the rather doubtfully 
accurate statistics which used to encumber the old lists. If 
this were done we should know something of what is going” 
on, As it is an officer in one province who wants te find out 
whore his old chums in others are serving, cannot do so. Nor 
can he learn how other circles and divisions are divided and 
-officered, 


The Buffalo Lumber World says there are about 3,000,000 
acres of excellent pine lands in Louisiana, which are beginning 
to attract northern attention. These lands aro offered at 1:25 
dol, per acre, These southern lands will come into active 
demand mnch gooner than is expected, should the enormous 
requirements of lumber continue,—Timber Zrades Journal, 


Joaquis MiutEr has solved the forest fire question, says the 
Lumberman, Miller says that to prevent forest fires that kill 
and destroy it is only necessary to burn over the ground in 
forests cach year, thus destroying any rubbish that may remain 
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on the ground. Such annual burnings, he alleges, would be 
go alight in effect as not even to destroy tho tenderest green 
shrub, but at the same time would prevent the accumulation 
of the branches from tho trees, loaves, dead briars, &e., and 
thus would make o great forest fire impossible. If our guileless 
poet should happen to get caught in the pino woods of Michigan 
where such an experiment was being tried, there would be ono 
green thing that would perish, for a fact.—Ibid. 


ZEsrnmtic taste has been of indirect benofit to the poor 
Bengali ryot in this way. In the United States, whore Oscar 
‘Wilde is now wandering, one form of estheticism is developed 
in a passion, a consummate yearning, to have every particle of 
furniture, as far ns possible, made of bamboo. The result is 
that a considerable demand for bamboos has sprung up in the 
States, and this domand, to a great extent, is met by exports of 
prepared bamboos from Calcutta, The bamboo stems exported 
are brought into Calcutta by ryots living in the districts to the 
south, towards the Sunderbunds, and also from the direction 
of Midnapore. The sticks when first purchased are merely 
smoothed by the eutters. The skin of the stem must be as 
perfect as possible, aud worm-caten bamboos are rejected. After 
purchase by the exporter, the stems are cleaned and then 
covered with a mixture of turpentine and cocoanut oil, to 
preserve them from the action of damp sea air or salt water ; 
they are tied into bundles of fifties, and shipped by sailing 
vessels to New York or Boston,—Pioneer, 


Roots of Avrcrnnta.—At a recent Meeting of the Roya, 
Society, Professor Dickson read a paper by Dr. Joseph Bancroft 
on respiration in the roots of certain shore plants. His observa- 
tiond referred chiefly to the remarkable rootlets of Avicennia. 
These rootlets grow vertically upwards from the larger roots 
which extend themselves horizontally in the mud of salt-water 
creeks, The mud bank around the stem is covered by a brush 
of such rootlets to a distance of from four to six yards from 
the bole of the tree, This brush, by entangling debris, protects 
the bank from destruction by stream or tide. The rootlets are 
studded with pits or pores emitting powdery matter which con- 
sists of cells, and which may be observed floating on tho 
surface of the brackish water of the creek. These pores he 
regards as corresponding to lenticels, and he finds that when 
air is forced into the cut end of a rootlet, it issues by the pores. 
Tlence he conjectures that the function of the pores is to con- 
tribute to the aeration of the plant—a view coinciding with that 
held by several botanists as to the lenticels, which they regard 
as structures affording, like stomata, a communication between 
the atmosphere and the iaterior of the plant—Nature. 
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Arrryiron has recently been drawn to the commeretal value 
of the Quillaia Tree (Quillaya saponaria), a native of Chile, the 
bark of which has been known for a considerable time both in 
this country and on the Continent, for the saponaceous principle 
which it contains, Tu consequence of the trees having been 
ent down to obtain the bark there is much reason to fear that 
the supply may fail, particularly if the demand inerenses. 
Quillaia bark, it seema, ia vory extensively used by wool and 
silk manufacturers both in this country and in France, in conso- 
quence of its cHieacy as a powerful cleansing agent. Our 
contemporary, the Colonies and India, in drawing attention to 
this tree, remarks “that a decoction prepared by placing a smalk 
piece of this bark, and soaking it overnight in water, willremove 
in a minute or two grease from articles of clothing and leave 
the cloth cloan and fresh as if it wasnew. It may also be 
used for cloaning hair-brushes and other similar purposes, under 
conditions in which soap and other alkalies ara powerless, It 
is also anitablo for a hair-wash, and is said to be largely used 
by French hair-dresaers, though the mode of preparation is kept 
secret. Such a treo ought to be invaluable in Australia, New 
Zealand, Cape Colony, and other colonies where wool-prowing 
is a staple industry.” Among the uses to which this bark is 
put may be mentionod that of a preparation for giving an arti- 
ficial froth or head to ales, a very emall quantity put into 
boer that has become dead causing it to be covered with froth. 
The bark occurs in commerce in two forms, that of irregular 
pieces as taken from the tree, and in the form of powder» 
Nature, 


Tue following letter oceurs in the Asian of March 28th, on 
the subject of the spontaneous ignition of jungle fires :— 

Dean Siz,—Daring a rocont shooting trip in the south of this (Mirzne 

ore) district, I happened to witness a very destructive junglo fro. 
The jangle in question lay along the side of one of tha Kaimur hills, 
and was principally composod of bamboos. 

Sitting that evening by the camp fire, and talking the matter over 
with my shikaries, they assured me that a very large proportion of 
these jungle conflagrations are originated by simple friction, caused by 
wind between dry branches and bamboos. 

The oxplanation struck me as being very plausible, and I should like 
extremely to know if the experience of your jungle-haunting corrospon- 
dents leads them to accopt the above theory.—C. Prancy Haxprason, 
Camanean, Minzarore, 20th March 1882. 


We do not ourselves think it possible that the mere rubbing 
together of bamboos in a strong wind can possibly produce fito : 
for, bo the bambooa ever so dry, and the wind ever ao strong, 
sufficient friction, and consequently sufficient heat, could searcoly 
bo generated. To any one who has seon the labour involved 
in the production of five by friction, as practised by jungle 
tribes, where a cessation of rubbing for an instant only 18 
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genorally enough to spoil the process, the idea of fire being 
produced even by two very dry stems of bamboo seems 
absnrd, and we do not onrsolves believe it possible. We believe 
no jungle fire ever arises except by being lit by some ono 
purposely or accidentally—the only way in which possibly fire 
could Jight itself being by the generation of spontancous com~ 
hustion in closely packed dry grass. But the idea is, as Mr. 
Henderson says, a common one among natives and even some 
Europeans, and we should be glad if our readers could give any 
opinions they have on the subject, and any evidence they cai 
shew for the foundation of the native belief. 


,,, We seo that the Agri-Horticultural Society aro advocating 
that the Punjab Forest Department should cultivate the Tree 
Cotton (Gosayptum erboreum) at Changa-Manga, The follow. 
ing extract will show their proposals :— 

I would suggest the “Ohanga-Manga’’ Fuel Plantation aa a goad 
Jocality for forming @ Government Cotton Tree Plantation and Nursory 
for the distribution of plants to all applicants. 

The seeds sown in beds would soon yield an ample supply of ecedlings, 
and these, when sufficiently advanced, could ba planted out in all direc- 
tione, where space could be found between growing trees, The transplant. 
ing operations, if carried out during the rains, would meet with success, 
and thereafter the plants would soon be able to taka care of themselvan, 
for this cotton, being a sun-plant, will not need itvigation after being once 
fairly established, and as it bear cotton wool pods within twelve month, 
and yield them for nine months ont of the twelve, and do so yor by year 
for twenty years, everything js in favor of its introduction, ‘As kanker,”” 
which will yield lime, (chanam), when burned, is procurable in most parts 
of the Panjab, it ebonld bo used asa mineral manure for the Goseypium 
arboreum secdlings, The *kunker” should ba reduced to course powder 
(without being calcined), and two seers of it khould be mixed with the soth, 
excavated for putting down a seedling. Thus one maund of “iankor™ 
powder wonld be ncoded for every twanty Gossypium arborenm seedling, 
and this mannring should keep the tree well supplied with oarben for at 
Toast ton yours, when a fresh aupply might be applied and dug in, The 
yield of cotton wool would very soon eovor atl ontlay for preparing the 
excavations for seedlings and “ kunker" manuring, and thereattar 76 par 
cent. of the producs might bo put down to profit, and 25 to cost of 
collection, packing, cleaning, and transit, Ae the plantation is preserved, 
and is well stacked with game, bares may ba present in numbera, and if 
fo, thorn bushes will Lave to be put around ench seedling till anffoiently 
grown, This will keep off deer and autelaps a well. 

Ido not think the Otficers of the Forest Department would abject to 
the introduction of the G@. arboreum, and it would go far to mike the 
Fuel Plantations more than self-supporting, I would reeommend the 
utilization of convict Jabonr for digging the holes, and pounding the 
“ Ieunker,” so that the actual outlay would be very trifling. : 

Tt would doubtless be a good thing to introduce the cultivation 
of such a plant as the Tree Cotton, but people should remembor 
that Government has its regular experimental departments 
whose business it is to try auch things, and that timber and not 
cotton is the firat object of the plantations made by the Forest 
Department. We note that the quality of the cotton is not 


mentioned, 
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Sandal-planting in Mysore. 


Looxine at planting in its two aspects,—of the production of 
strong healthy nursery plants, and of getting these planted, 
out so that there shall be no interruption of growth,—sandal- 
planting is not an easy operation. The sced, a ball of soft, 
sticky, albumen, the size of a pea, in a fleshy formentible peri- 
carp, is very liable to go bad; but in ordinary soil it germinates 
with difficulty, so much so that it was supposed at first that 
the seed required, 13 in nature, to pass through the intestines 
of birds or animals; but here it was overlooked that a bird’s 
gizzard would be certainly destrnetive to the seed, and the 
digestion of animala most probably so, while it isa matter 
of observation that sandal comes up naturally in many places 
where there are no animals to help it. It is a fact that soaking 
the seed for one or two days in a mixture of cow-dung and 
water has been found to hasten germination; but this ix 
observable in other seeds, The difficulty of getting sandal 
to germinate in the early days of forestry may be put down 
to bad seed and ignorance of the way to sow it. 

As soon as the young sandal has come up its troubles begin: 
at first, during the rains, with a species of rot in which the 
root may be observed attacked by a fungoid looking growth. 
The leaves turn yellow and drop off from below upwards, and 
the sandal seedling appears as a little stick with only the 
terminal bud left. If the attack is mild the plant makes fresh 
root growth, and the terminal bud new leaves ; but if not attended 
to, plants perish very rapidly in this way. I have seen a 
nursery of 20,000 seedlings destroyed in ten days during 
heavy rain. The remedy is drainage. The foresters, as soon 
as the disease appears, “lift” the tile-pots, taking them out of 
the bods and standing them on one side, high and dry, with 
the air playing round the pots. When the heavy rain is past 
the tile-pots go back into the beds. 

Dnring the monsoon, to some extent, but more usually after- 
wards, many plants are lost from grubs eating the fleshy 
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cellular portion of the tap-root. Sandal has a tap-root like # 
miniature radish, and it is attacked in the same manner as 
that and other fleshy roots, 

‘These dangers past, it was observed in tho early nurseries that 
something was wrong during the dry season, Here and there 
was a plint growing & merveille. One thought with horror of 
its tap-rovi for the next planting season. Elsewhere, in odd 
corners, a few plinta pushed on steadily : the generality looked 
pinched and miserable, in different ‘soils, variously manared, 
and properly watered, When the planting season arrived there. 
was a amall proportion of good plants left; and yet, was it not 
worth planting sandal even on these terms ? 

The remedy for bad germinations and snbsoquent poor 
growth in the nurseries Las been found in humus, or the nearest 
thing to it, in the way of a vegetable manure, which the 
climate produces, The secd is sown on the tile-pot bods just 
covered with a mixture of sand and leaf manure. From then, 
till the plants are transplanted, a year afterwards, tho bods are 
kept constantly covered with old leaves, dead grass, or any 
litter at hand, The leaves and litter, if properly watered, decay 
rapidly and require to be replenished at intervals of a few 
weeks, Last year this plan was tried ina few nurseries, and 
gave good results where persistently carried out, But it raised 
opposition ;—to the careless it gave trouble, to the neat it 
looked very like a messy craze, Duying the present season it 
haa been followed in 17 nurseries, in different hands and in 
different parts of the country. Itis easy to account for its 
beneficial effect: as a matter of observation it leaves nothing 
to be desired in the appearance of the nurseries. The portion 
of each nursery under sandal is shaded with boughs so as to 
afford a broken hall-shade similar to that in whieh sandal 
comes up naturally in thickets and hedges, Each tile-pot now 
contains a bunch of fine plants with the rich dark foliage of 
healthy sandal. There are this hot weather (1881) above a 
lac of ‘tile-pots stocked with sandal, and in many nurseries it 
would he difficult to find an empty pot. 

Let us pass now to the plinting out and management of the 
tap-root. In young plants the tap-root is asually longer than 
the height of the plant above ground. It is very sensitive to 
injury, and this was the canse of the failure of tho early 
attempts to plant sandal. If eutso as to only remove two or 
three inches, leaving ten inches above perfectly undisturbed in its 
pot, the plant will usually die. "The plan now adopted to keep 
the tap-root of manageuble size is to have a layer. of bits of 
broken tile strewn so as to lio flat at the bottom of the tile-pots, 
much as one pots pluntsin a flower-pot, and doing eo may be 
presumed to afford the samo advantages in the way of drainage. 
By this means the tap-root is stopped growing down more than 
ten inches, the depth of the tile-pots ; it divides and accommo- 
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dates itself within the tile-pot; Iateral roots devolop, and we 
obtain a form of root suitable for planting. 

Transplanting begins as soon as the ground is thoronghly 
moistened by the first rains: it takes usually about ten inches 
of rainfall todo this. The tile-pots ava lifted, walked away 
to the newly filled pits, One tile is gently removed and the 
eylinder of earth and root resting on the other tile slipped into 
the ground. The earth is fled in, nnd the remaining tilo, 
gently pushed back from the roots it has protected and confined 
during tho last year, is pulled out, and goes back with tha 
return coolies tothe nursery to be re-set, and begin ils work 
again. Watering should be stopped in the nursery a day or two 
before the tile-pots are taken ovt, so that the earth cylinders 
may be as hard as possible, and the transplanting rules provide 
for'a little watering, for a day or two after the plants are 
put out. Tt is worth noting that the best planting—tho 
minimum of root disturbance—is during the driest weathor (for 
the season)—a curious adaptation to the weak point of tha 
climate, 

Some one may ask why not use flower-pots instead of 
tile-pots. In the first place flower-pots are more expen~ 
sive—all potters cannot make them; and, secondly, many of the 
advantages of ‘ile:pot nurseries would bo lost, Ze. the shape 
of the tle-pot cylinders giving roots with tha maximum of 
depth and the minimam of width—the compactness of the nur~ 
series aud consequent saving of water for each bed is a honey~ 
comb of 100 tile-pots in a space of 50 inches x 50 inches—tho ease 
with which the tites can be removed from the cylinders of earth 
and used again in the nursery next year. The system of planting 
from tile-pots has been already desezibed in the pages of this 
journal. In Mysore, during the past season, two and a half lacs 
of plants were put out from tile-pots at 2 saving of fifteen 
rupees per 1,000 plants. OF this, 5,000 odd was sandal, 
and the percentage of hot weather failures among the 
sandal was 35 por cent. It must be remembered that this was 
tho first year of sandal-planting on a large scale, and this figure 
will probably be much reduced in the future, As usual, 
nothing wae spent on watering or weoding after the plants 
were put out. Reponted failure is nota very serious matter 
on these terms; Rs. 5-8 per 1,000 plants represents the cost, 

Bach tile-pot contains usually more than one sandal plant, 
sometimes as many as half a dozen, depending on how the seed 
comes up. 

There is thus a survival of the fittest for rot, grubs, and the 
first hot weather to work on; and then, when space is required 
for growth with the first monsoon after planting out, all but 
tho best plants in each pit are cut out, 

A word in concluston about sandal plantations elsewhere. 
‘Woe have heard about those of Madras, and would bo glad to 
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learn more: their forest reports always Inte, have latterly not 
been sent to Mysore, It ia believed that the plantation on the 
Neilgherries cost considerably more than Rs, 30 per acre of 
500 plants, and that that near the Canvery falls is really tn 
tity sowing with a suggestion of English ploughs and. ele- 

hants—costly enough, and impossible for work among hills or 
in existing forests, Re. 80 per ncre of 500 plants is now the 
maximum, cost of. planting in Mysore, but it is hoped that 
sandal may do with pits 2 feet instead of 3 feet cube, and then 
tho cost of planting wil! fall to Rs. 16 per acre of 500 plants. 

Sandal-planting has been begnn, I believe, in the Nizam’s 
Dominiona and in the Central Provinces, to hoth of which 
places seed has been sent from Mysore. There are some 
sandal plants now growing in the Botanical Gardons, Brisbane, 
from Mysore seed. Possibly the existence of frost may 
mark the northern limit at which sandal can be profitably 
grownin India. A specimen of sandal from the Nizam‘s 
Dominions, compared with Mysore wood, showed a denser struc- 
ture, and was nearly scentless, but no partienlars of the eleva- 
tion at which it was grown were received. Probably good 
sandal could be grown anywhere in Southern India between 
1,500 fect and 5,000 feet elevation, and a moderate rainfall. 
The higher limit would be approximately the climate of 
Brisbane: below the lower in Mysore, the tree looks straggling 
and foreed, but it does not lose its scent. There is now in the 
Bangalore Museum a specimen fully scented, which was 
found growing on the hanks of the Canvery at only 1,200 fect 
elevation, There is a large trade in sandal between Polynesia 
and China, which began about 44% years ago. ‘The people of 
Weatern Auatralia find it pays them’ better to export sandal 
at £7 a ton than to till the ground, and the sandal trade has 
been credited with atrocities in the Southern Ocean and with 
the present backward state of Western Australia. ‘This wood, 
however, is inferior stuff. Indian sandal stands as far 
above all other kinds in the China market as does Indian opium, 
It ia stated that the profits of the middlemen are enormous, 
and that £200 a ton is acommon price for first class Indian wood 
in China. Be this as it may, is there any other wood in the 
world which will*fetch a steady nett price at the place of 
production of £45 a ton? 


Kap-Hanpt. 


% Forty vonrs ago the sanal wood trade reached « devolopment which ia accounted 
for by the high value attached to this wool by the Chinese. Speculators fitted out 
ships and cut down the forests of the Melanesian Islands, The natives naturally rosist- 
ed this devastation, Thay wero anewored by tha ride. In 1842 the crows of two English 
vossels_ landed at Sandwich Islands, ona of the most luxuriant in the Archipelago 
of the Now Hebridea, ‘Tho Islandors, when resisting the dastruction af their woods, 
woro set upon ly the whites, who killed twenty-six, and driving a great number 
into a cave, suffocated them with smoke till not one reinained, : 
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Meport om the Sorests of Mauritius. 
By R, Troxrson, Deputy Conservator of Forests, 
(Concluded from Vol. VI, p. 818.) 


Parr I1I.—Recomumenpations ann Conciusion, 
Iw offering these remarks, it is desirable to point out that 
I have bad already the very great 
advantage of having discussed personally 
with His Excellency the Governor on the measures which we 
now recommend, and which, after due reflection and 
consideration of all circumstances bearing on them, appear 
to be called for in tho intorests of Forest Conservaney, and. the 
maintenance of water-supply of Mauritius. 
‘Recommondation elaim= The measures recommended are there- 
‘ing early attention. fore as follows :— 
1.—Preventing the felling of private forests, and also the 
clenring of such forest lands for cultivation, or for any 
other purpose. The same to he effected either by actual purchase 
of the properties by the Government, or by Law. 
2,—The purchase of abont 1,800 acres of land for immediate 
planting with forest trees, at and above Curepipe, and along the 
sources of the principal affluents of Grand River, North-west. 
3,—The survey and demarcation of Crown lands, which ara 
still undetermined; and the preparation of good and reliable 
maps, on the scale of 1,000 feet to the inch, of all such public 
lands. 
4,—Lowering either by purchase of the land, or by pro- 
clamation under the existing law, the mountain reserve lines, 
5.—The formation of a department, in the general adminis- 
tration of the colony, to be called the Forast Department of 
Mauritius, to take charge of and administer to all Crown lands, 
advise the owners of private forests, and to assume the 
guardianship of all river and mountain reserves, 
6.—Whoere sufficient protection at present is not afforded 
to rivers, streana and rivulets by existing borders of trees, tho 
snid borders to be widened by the authority of a slight altera- 
tion in the existing law. . 
7.—The formation of two or moro blocks of forests in the 
lower parts of the Island, of about ten thonsand acres, to serve 
aa reserves for the supply of fuel and small building wood for 
the inhabitants residing in their vicinity and in Port Louis. 
8.—The Forest Ranger Force to be relieved of a considerable 
portion of their present duties by the Polico Force taking part 
in them, as directed by Ordinance No. 18 of 1874 and Ordi- 
nance No, 13 of 1875. Such arrangement will then allow of 
Forest Rangers attending to professional duties without any 
increase to the present force. 


Prelivainary remarks, 
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The immediate collection of a large quantity of seed of 
various indigenous forest troes and shrubs, with the viow of 
sowing tho samo in horizontal contouring bands, on the de- 
nuded hills of Port Louis, and other similar localities. 

Grounds on which tho We will now proceed to discuss the 
above recommendations grounds on which the foregoing recom- 
ae mendations are offered : 

The Crown foreais lie chiefly on the slopes of moun- 

tains which are very nearly outside the 
paricenmendation I central parts of tho Island, and from 
‘eats. E the table land of which rise all_ the 

principal vivers of the colony. With 
the exception of the blocks known as Grand Bassin and 
tho Piton du Milieu, all tho other Crown lands, covered. 
with trees, cannot afford any protection to tho water-supply 
of the Island; and since the present recommendation is 
offerded chiefly in the interests of the maintenance of 
such water-aupply, it is evident that, unless measures aro 
adopted for proventing the rapid disappearance of the private 
forest—seven auch as they are—the perennial springs, which feed 
the rivers, will likewise disappenr, or the quantity of water 
which they now yield will become much lessened. T¢ is notori- 
ous everywhere ‘on this Island, that with the disappoarance of 
the forests the perennial springs have either completely dis- 
appeared oy aro considerably diminished in volume; and rivers 
and streama which formerly nevor ran dry, are now, during 
the dried montha of the ‘year, mere stagnant pools, if not 
altogether dried up. This, therefore, is a question which must bo 
considered quite apart from the general bearings of the queation of 
maintenance of forests for their required yield. Nevertheless it is 
obvious that the existing Crown forests, from various reasons 
given in this report, are notin a position, even when they 
will have been brought to their highest state of productivencss, 
to supply all the future wants of the inhabitants of tho Island 
in fuel, building wood and other forest products; so that it 
Decomes necessary on this ground, likewise, as well as on the 
other question of the maintenance of water-supply, to add 
considerably to the area of existing Crown forosts, by purchas- 
ing some of the private forests, which, by their situation and 
the promise which they give of becoming, under competent 
management, valuable State properties, are desirable. However 
there wilt of necessity be some exceptions to this, where exist- 
ing private forests will have to be protected, though they are 
of no value, present or futnre, excopt as affording shelter to 
springs and rivers. Any money, therefore, spent on the purchase 
of such properties must be rightly put down and considered 
asso much capital outlay made for the general public good, 
apart from the question of any revenue to be derived from 
such investment hereafter. 
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The whole of the central ridge of the table land of the 

1 Island, and which is the great watershed 

ota! 88604 in which all the Ineger rivers take. thee 
to be brought under rise, requires to be permanently retained 
Fetes under forests, The purchase of a large 
portion of the private forests, which at the present day lie 
along the south, south-enst, and eastorn parts of this water- 
shed, will effect this purposo to some extent in those directions, 
The area that will have to be purchased to effect this will 
amount to about 30,000 or 35,000 acres out of an available 
area of some 40,000 arpents. Details of those lands, re~ 
commended for purchase, will be found in the Schedule 
appended to this report. Some of the details have been 
obtuined from Mr. Cantley’s memorandum, previously 
roferred to, , 

‘These private forests, as will have already appeared, are in 
a state of more or leas dilapidation as regards the older trees, 
Dnt there ig a young and somewhat promising growth which 
is coming up in all of them, composed chiefly of species which 
are not indigenons, but which wiil nevertheless, for some time 
yet to come, afford all the necessary protection to spring and 
Fivers. Tho’ fature managemont of these proporties, aftor 
they will have been acquired by the Government, will of 
course be carried out on the same principtes, and guided by 
rules similar to those laid down for the treatment of Crown 
forest lands; so that a repetition herein is not required. 

Under no consideration ought present owners of private forests 

‘ to be permitted to fell for timber for fire- 
penal forests to be woud or for chareoal (except it be for 

the extraction of dead wood alone) or 
for the cultivation of the sugareana or of any other agrienl- 
tural crop, in such parts of the Islind as it is absolutely 
necessary to protect for the maintenance of the water-supply. 
Of conrse all such preventions by the State being tully 
indemnified to the owners, who have full rights to do ns they 
like with their own, provided the Government cannot 
immediately buy up such forests, 

We are probably not far wrong when we say that at the 
present day there are few proprietors of 
forest lands who have not leased them 
out to firewood sellers, chaveoal burners, 
and timber merchants. The charcoal burners are undoub-~ 
tedly the most dostractive agents, uext to the sngar planter, 
in the work of demolition now going on with tho fullest 
activity ; and which has been in full swing for several years 
past, and which is abort to end, unless the Crown step in 
‘and save thera, in the disappearance of the remaining private 
forests from the Island. The charcoal burners, like the culti- 
vators of the soil, proceed by digging up the stumps and roots 


Otherwies their disap. 
pearance is eortain, 
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and utilizing them; so that any hope of a future young 
forest coming up, as coppice growth, is entirely checked. 
Protection is what is most neoded for the forests of Mauri- 
tins, and that protection it is not possible 
tegfebable offects of Poe they can ever get so long as shoy Te. 
main at the willand mercy of private 
owners. Nature is so prolific in these climates thet, giver 
the necessary protection, even denuded lands will speedily 
reclothe themselves with tree growths, without any aid from 
artificial planting; and though such spontaneous growths 
may be of little value as marketable material, will neverthless, 
by keoping the soil covered and shaded, preserve it from 
drying up, enrich it by the annual deposit of leaves, bark, 
dead twiga, &c., which go to form the Aumus of a forest soil 5 
and at the aame time maintain the land in a condition fit to 
receive the more valuable species wheneyer the introduction 
of such may be desired, 
From what has been said it must appear that the first im- 
portant step reqnired to be taken towards 
Finttimpertint step tor ringing forest matters in the colony to 
wards ForcatConservency. 9 more satisfactory stage, lies in that 
important one of saving, from further destruction and conse- 
quent extinction, the existing forest growths which at present 
are in private hands. Such forests, or the greater part of them 
at least may become, in the hands of government, valuable 
State properties, which will not only yield in the future re- 
turns in direct revenues, but likewise be perpetual sources. from 
which to draw the timber and fuel necessary for the use, com- 
fort, and well-boing of the people of Mauritius, And at the 
same time these woodlands will proserve the moisture they 
receive in the shape of rainfall wherewith to feed the springs 
acd rivers rising within them, 
‘The physical condition of the soil of the Island is such that 
Z it requires protection, not only {rom the 
rach Mise Portion of the gun but likewiso from the direct action 
Jand must be kept under ‘ 
forest, of the comparatively dry stroug south- 
easterly winds which blow over it 
during the greater part of the year. ‘The soil, the surface 
of which is thickly strewa with large boulders of rock, parts 
easily with its moisture; for it is of an exceedingly porous 
nature, and is far from being of any great depth, except 
patere in a few localities; but its fertility is great when so 
ong as it is maintaincd in a comparatively moist condition. 
This moisture it is capable of absorbing directly from the 
air, unless previously deprived of the organic substances 
which abound in it, and which air in and around woods is 
saturated with humidity to a much greater extent than else- 
whero, except that perhaps over the sen; hence the impor- 
tance of keeping under forest as largo un area of the land, in 
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the interior of the Island, as can be afforded, without unduly 
encroaching on the cultivation of the sugarcane, Even as 
much as 20 per cent of the total area retained permanently 
under wood is not too much for a soil like that of Mauritius ; 
that is including all present Crown lands, river and mountain. 
reserves, both private and Crown, and such private forests as 
are herein recommended to be purchased and added theroto, 
all of which would then amount to as follows :— 

Crown lands determined and otherwiso * 

Private forest lands purchased ia centre of Tsland 

Private forest lands purchased in lower parts 


35,000 acres. 
35,000, 


Island see ae we : 10,000 ,, 
Private forest lands now oceupied 23 mountain and 
river reserves, estimated at - 10,200 ,, 
otal +. a + 90,200 acros, 


equal to 141 square miles, or 20 per cent of the area of tho 
Island. At the present day about 27 or 28 per cent ouly of 
the total lands of Mauritius are occupied with the cultivation 
of the sugarcane, 

In European countries the proportion woodlands bear to 
total areas aro somewhat as follows :— 


France asa 17 por cent. 
Belgium ae ist, 
Germany ew Py en 
Russia 3 
Spain a BE 


Great Britain we 8 ” 
whilo in Norway and Sweden they are 66 and 60 per cent 
respectively. 
lt is recommended that 1,800 acres of land shou'd ba 
TL—Purchase of 1,800 purchased for immediate planting ; part of 
eran of land for imme- this land is at prosent under seruh growth, 
See Pane and part under sugareane cultivation, 
The object of this suggestion is to give immediate protection 
to the sources of the springs and rivers which take their rise 
in the tract of land above Curepipe, and also to protect the 
hill sides and natural basins from which riso the principal 
feeders of the affluents of Grand River North-west. At present 
these tracts are denuded of forest growth, and more especially 
is this the ease with regard to the basins which feed the liver 
Terre Rouge and de Ja Caseade, and which are now planted 
with canes, after the marshes, which formerly fed the springs, 
had been drained. Ina case recently observed, a marsh had 
been drained from one river system into that of another carry- 
ing its waters in the opposite direction. 
Forests and forest soil conserve the rainfall by holding tho 
; moisture in mechanical snspension, pro~ 
safwtion of foresta on the Venting loss of it by evaporation, but 
giving it off in even quantities to the 
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springs which goto feed the rivers. This action of forests is, 
of course, in proportion to the area covered by them, the 
larger that is the greater will be the quantity of rain water 
received, stored, and prevented from being hurried off to the 
nea, or again given back to the air by evaporation, after 
baving been precipitated. 

To give full play to these conservative prineiples, it is not 
only requisite that the woods occupy a considerable area, but 
likewise that their situation be such as to cecupy and cover the 
Inrgest possible space in the natural entchment basins of the 
varions river aystems, which are usnally situated in rogions 
where the annual rainfall is greatest; for example, hore in 
Mauritius, such regions lie on the slopes of the median ridge of 
this Island, and which is the natural watershed of the rivers 
which take their rise there, 

For the present the proposal for rewooding is limited to 

Precont propreste imi. 12800 acres in localities most nooding 
ea pent Prepress Wm, protection, beenuse the cnormons price 
medina ridge should ho which land has acquired in this colony 
remooded as oppostuaitis i such localities makes any larger 

present proposal prohibitive ; but it will 
no loss bo necessary, herealter, to rowood tho whole of 
the central ridge a8 opportunities for so duing oceur by the 
dying out of the sugarcane cultivation on those heights, 
and as the colony can afford the necessary expense. 

Tho proposal to rewood 1,800 aeres will probably occupy, 
to develop and carry ont fully, from three to four years; at 
the same time it will cost a considerable sum of money in 
purchasing the land and for planting it. It, therefore, appeara 
unnecessary that any larger proposal than what the colony 
can well afford to carry. ont immediately be now offered 5 
but what is required to be done in the future, when the 
opportunity for doing ithas been found, has already, in the 
preceding remarks, been indicated, 

‘Although the immediate object in undertaking these works 
* ia to regulate and preserve ihe present 

Othor advantages which Water-supply of the rivers named in the 
may acerue from’ rewood- ae 
ing the land. scheme, yet if forests are created, crow- 

ing timber yielding treos of good kinds, 
they must become valuable propertics hereafter, from theit 
position near railways, and in the central part of the Tsland; 
and also since they will ultimately be capable of giving an 
income, by the steady yield of well grown useful timber and 
ether forest producta. Probably three-fourths of tha land 
now recommended for purchase is eapable of growing timber 
of a large sizo, and which could be yielded by both indigenous 
and such intreduced species as are now so well established 
in Munritius. LIlowever, should other foreign specics than 
tried cues be introduced, it will be as well to remember not to 
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risk the experiment, exeept in such small proportion in the 
general melange as would render a failure inappreciable. 

We all now know that woods can be artificially ereated 

preee tam 11 Muuritins, as we have somo fine 
tomeced "examples of such, produced by the ener- 

gies, skill, and talents of some private 
owners, and such officers as Messrs, Horne and Cantley. 
We also know, from inspection of existing tracts, that lnrge 
portions of what ave now the mountain forests of the Black 
River District, donot at the present day form any part of 
the aboriginal forest growths, but rather that they have come 
into existence sinco the latter wero ent down and otherwise 
destroyed, These forests of secondary growth are easily 
recognized from being mainly composed of species foreign to 
the original flora. of the Island, which were introduced some 
long time back, and which have now become subspontanoous. 

Henee we have forests at the present day which have sup- 
planted the old aboriginal growths of centuries, without any 
eare or thought being given to their creation and maintenance 
and this fact alone inust appear to us all as being a sufficient 
and satisfactory answer to those who still imagine that forests 
to replace the primeval onea destroyed, cannot now be pro- 
duced by the care and forethought of man, 

On the contrary we have good grounds for believing that 
any future efforts in this direction will meet with better, if not 
equal, success as the past ; and that where mere covering of the 
soil is desired, simple protection of the spoutaneous growths 
is all that is necessary to ensure perfect success. 

There are large tracts of land in the lower parts of the 
Island which have now become completely 
rewooded by natural means alone. That 
these woods will ultimately attain the 
height and growth of forest trees is unquestionable, and they 
ought, therefore, to be strictly protected by their owners, 
Every cord of wood that is now being produced spontaneously 
without any thought, expense, or care, on the part of the 
owner, is 80 much interest boing accumulated by nature for 
him to be realized hereafter on the original capital sunk in 
the purchase of the land. 

To give some idea of how much might be done towards 

__, reforesting the Island, without the aid of 

shoul bee planting and the expenditure of a single 
eent towards it and subsequent cultiva- 

tion, it will be well to contrast with mere protection what it 
would cost creating a young forestartificially. From figures 
which have been supplied by Mr. Cantley we see that the cost 
of getting an acre of land ‘under plantation is £4. The cost 
of 1,000 acres would, therefore, be £4,000, the annual interest 
on which, at 5 per cent, would amouut to £200, while the 


Lands spontaneously re- 
wooded, 
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utmost annual charge in protecting 1,000 acres of spontaneons 
growth, supposing it required two men to watch and guard 
the young wood at £24 each per annum, would only amount 
to £48, as against £200 in the other case, and which of course 
would still require guarding just as much as the spontaneous 
growth. Proprietors of land, asa body, might do a deal towards 
getting up and maintaining extensive woods ia the lower parta 
of the Island, in localities where sugarcane cultivation, from 
exhaustion of the soil, has died out by simply arranging to pro- 
tect strictly from injury all spontaneous growths now springing 
up on their Jands. “In this way would they not only be bene- 
fiting their estates, tho soils of whica will again be enriched 
by the annual deposit of leaves on them, but likewise their 
pockets will bo filled by the future salos of wood and fuel; and 
should any of them hereafter desiro to place any portion of 
their properties permanently under more valuable forests, to be 
managed and worked on a rational system, they will fad their 
Jaids ina fit condition for it, 

This is a subject that ought no longer to be neglected, for 
it ia one of considerable importance to 
the government of the Colony, which 
has a considerable property, or what is 
presumed to be such, and yet is not able to lny its hands on 
it, or to say definitely that the lands belong to the Crown. It 
is believed, from the figures furnished by the Surveyor- 
General, that upwards of 13,219 arpents at the present day 
ava undetermined, undefined, and otherwise ina state of doubt 
and uncertainty as to legal ownership, 

It is, therefore, of unquestionable importance that these doubts 
be settled at once; moreso when we consider the enormous 
value land has acquired in Mauritius during the last twenty 
years, ‘The department, administered by the Surveyor-General, 
possessea tho requisite qualifications to survey and demarente 
all the Crown lands now undetermined, and to prepare good 
and reliable maps for them. 

It is also submitted that a complote set of maps, similar to 

that of the Grand Basia Block, and on the 
rihnesum? of senlo 1,000 feet to the inch, be prepared 

for all forest lands in possession of the 
Crown, whether such be ordinary forests or mountain and 
river reserves. Similar maps, of course, will be required for 
all properties subsequently purchased by the Crown. 

It would also bo very desirable that a good and trustworthy 
topographical map of the Islund, on the seale of one inch to the 
mile, be prepared. ‘Tho existing sheets, or district maps, on 
that scale are extremely incorrect, both as to topographical 
details and by the omission of important features of ‘the land. 
Of the several maps which the forest officer was supplied with, 
uot one was found to represent them correctly, or to agree with 


Ti —Surrey and do~ 
wurcution uf Crown lands, 
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“one another in that or any other respect. Such 9 map as now 
proposed, on the one-inch scale, will be of extreme value to the 
forest officer administering the river and mountain reserves ; 
and which could be accepted, as reliable evidenco, in contraven- 
tions of forest rules brought before Magistrates. At present, 
there being no such map, forest rangers find great difficulties 
thrown in their way by not being able to prove localities to the 
satisfaction of tho presiting Magistrates, 

It will have been seon, from what has already been said 
| on this subject, why it is desirable that 
ta cowering moun existing mountain Teserve lines ought 
to be Jowered. As they exist, they do 
not effect the object for which they are maintained. Tho 
laying down of these lines is a practical question which 
no amount of theory can ever settle. The lines to maintain 
mountain reserves at all must be lowered; and in lower- 
ing them the peculiar features, slopes and contours of each 
mountain and its off-shoots, will have to be fully considered, 
and the lines decided for them practically on the spot. We 
have gone with Mr. Cantley considerably into this matter, 
and feel confident that he thoroughly understands what is 
required. Tho mountain reservo line to be of any use 
must be a line drawn which shall follow the line of junction 
of the mountain, or any of its spurs, with tho plain below, 
exprossed in words that is what it amounts to, 
Existing mountain reserve lines are found not only half 
its ; way up the steep and often difficult 
comennane mountain 2 slopes of the mountains, but in the 
majority of instances that we have 
observed the protection those lines were supposed to afford 
to the woods, which once covered the mountain sides and 
summits, has in practice had just the opposite effect 5 
because under the Article of Ordinance, No. 13 of 1875, 
the reserve lines are carried to elevations exceeding 
those’ of some of the mountains and their several systems 
of offshoots and spurs taken either collectively or individually. 

‘Tho consequence of this has been that proprietors have now 
cleared hills and spurs of the loftier ranges with impunity; 
whereas formerly, it is believed under the old law, they would 
not have dared to advance much above the imaginary line 
dividing the ascent,from the plain below. - 

Should the administration see the way to the carrying out 

7 ‘ of this suggestion, which it ean do under 
rearing down rational the guthority conferred by Articlo 19 of 
the Code, withont having to offer heavy 

compensations to existing proprietors, many of whom have 
now valuable sugar plantations extending from the base to 
almost tho summit of the mountains, and who have merely 
exercised rights conferred on them by the law, then the 
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work of laying down rational lines in place of existing ones 
may well be entrusted to the Director of Woods and Forests, 
under the general supervision of tho Surveyor-General. 

The necessity requiring this chazge in the existing ma- 
nagement, is that without a responsible 
head to plan and execute works based 
. upon the suggestions and recommenda- 
tions we have the honor of herein submitting, it is not likely 
that oxeentive officers, who are unduly burdened with other 
mutters, will have either the time or the inclination for such work. 

‘A further reason lies in that for special and important works, 
which will ‘outail considerable outlays of publie money, com- 
petent and responsible officers alone should be entrusted. 
Such a department, as herein proposed, would not add in any 
way to existing charges on account of establishment—it 
wonld merely amount to a_reversal of existing arrangemonts. 
Ti would still consist of a Director of Woods and Forests, 
who is also the head of the Botanical Gardens, as the Exe- 
cutive Officer, but subordinate to the Surveyor-General whom 
tho law has declared the chief forest officer in tho Colony. 

Under the Director, and receiving their orders direct from 
him, would be placed tho forest rangers and all other 
officors appointed to the forests. The Director, as practical 
head of the Department, would be responsible for the care, 
protection, and management of all Government forests, and 
including the mountain‘and river reserves. As forest officer 
he would be the direct adviser, through the Surveyor-General, 
on all professional matters connected with the administration 
and as lying within his peenlinr province. He would, of 
course, nt the same time, be directly responsible to the Govern- 
ment of the Colony for the officient working of his depart- 
ment, 

‘A very slight alteration in the existing Jaw will effect 
all that is necessary in this case. In 
stead of measuring the width of tho 
protecting Delt of trees from tho waters’ edge, it will be 
necessary to measnre it from the top of tho escarpment 50, 
95 or 10 fect respectively inland from the top of such 
escarpment as the case may require. 

Tho river reserves are one of the most important institu- 
tions in this Colony. Their existeneo ling done mach good 
in maintaining the wator-supply in the streams and rivers 
which they protect, and are therefore worthy of imitation 
elsewhere, 

On the tracts which oceupy the most desirable positions for 

these reserves is at present a considerable 

VIL—Formation of fuel spontaneous growth of  Tetranthera 
geserves in the lower pie x fi 
paris of the Island, laurifolia and other introduced species. 

Theso reserves will give protection to the 


V.—Formation of 
Forest Department. 


‘VI—River reserves. 
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otherwise rocky and shallow soils which prevail in these 
localities. Their presence will likewise cool the air and 
maintain its moisture, They will also provide fuel and small 
building material for the population inhabiting the lower 
tracts, 

As to the necessity for establishing special fuel reserves 
at the present time, we may just consider what the 
possible demands at any future timo the Crown forest 
reserves, excluding mountain and river resetves from the caleu- 
lation, may be called upon to mect. If the population of the 
Island were to romain at what it is now, and if it were depen- 
dent for its fuel solely on the Government forests, it would then, 
require to meet its annual consumption no less than 8,550,000 
cubic feet of firewood, that is estimating the daily consump- 
tion of fuel per head of population at 2Ibs. and 30lbs. 
to the cubic foot. To supply fuel to a population of 350,000 
inhabitants atthe above rate will require the eutting down 
annually of 4,275 acres of forest at twenty years growth, and 
yielding on an average 2,000 cubic feet per acre. To maintain 
this supply it would bo necessary to have a forest of 85,000 or 
95,000 neres, 50 as to allow of a twenty years rotation—this 
of course not calculating the wood burnt as fuel in the manu- 
facture of the 180,000 tons of sugar now being made annually. 

We know that at present littl or no wood is consumed 
by sugar factories; and apropos to the subject we will quote 
from information, which has been kindly placed at our disposal 
hy the Honorable KE. Icery, Member of” the Chamber of Agri- 
cultura of Mauritius. In his letter to me Dr. Icery says :—- 
“It is no easy matter to reply ina preciso manner to your 
question relative to the firowood burnt in the factories of Mau- 
vitias for a given quantity of sngar manufactured. 

“The ordinary fnel nsed here consists principally of cane~ 
trash (bagasse), and the atraw which is collected off the 
fields a few days after tha canes have been cut and curried away. 

“ Firewood is employed only in the factories situated in 
damp localities during a certain period of the crop; and 
even in this case it is never thesole fuel used for all purposes 
of fabrication. Tt so happens thal it serves alone sometimes 
to heat ono boiler, or sometimes to heat one or two furnaces 
mixed with a certain quantity of Bagasse, You will under« 
stand that under these circumstances it has never been 
possible to form a correct iden of the quantity of the fuel 
burnt with regard to the weight of sugar. Should you be 
satisfied with a simple approximation, should aay that to 
produce 400lbs. of sugar, one cord of firewood (112 cubic 
feet) is required when this is the sofe fuel used. 

“ You also ask my opinion upon the valua of bagasse as a 
fertilizer for cane crops. When stacked in heaps and pro- 
perly treated with the addition of certain substances genorally 


16 REPORT ON THE FORESTS OF MAURITIUS. 


used in the manufacture of manure, bagasse will, at tho 
end of eighteen months or two years, produce an excellent 
manure equally useful in new soils as in those more or less 
exhausted,” 

It will thus be seen that the present demand for firewood 
for the manufacture of sagar is somewhat limited, and that 
probably all the firewood thus consumed has been produced 
on estates which also produce sugar. Yet the time can- 
not be far distant when tho exhausted soil will require to be 
given back thoso constituents which alone exist in the cane 
refuse, or bagasse as it is termed, and which cannot be sup- 
plied by other manures, howover valuable as general fertilizers. 
Even at the present day, supposing that only a hundreth part 
of the sugar yearly imanufuetured in Mauritius required 
firewood solely for its preparation, we have an annual con- 
sumption of 7,280 cords of firewood, each cord representing 
112 cubic feet, ov an annual crop of 438 acres of forest. 

The want of fuel hitherto has not been much felt in the 
Colony, owing simply to the extensive felling operations which 
have been going on during the past thirty years in tho indi- 
genous forests of the Island, and the supplies which the spon- 
taneous growths have hitherto furnished, and which have come 
up onthe abandoned lands in the lower parts of the Island. 

lowover, a8 it is hoped the further felling of the natural 
forests will now be discontinued, except under organized sys- 
tems baving a specific object in view, namely, that of the mainte- 
nance of forests for the general welfare of the community it 
will be imperative on the Government to make provision, in 
advanco, towards mecting the future probable demands of ihe 
people in this direction. With this view the present proposal 
3s offered only asa commencement to the work. There is no 
question that for some time yet to come the present Crown 
lands, and the private forests which will no doubt be added 
to them in accordanco with the recommendations herein made, 
will yield large quantities of fuel by the removal of the dend 
and diseased trees which must and should give place in the 
better management of those foresta; and hence the demands 
of the population can easily be met from these sources for some 
years to come. But tho future must likewiso be provided for, 
and preparations begun for that as soon as possible. 

The price of land’ in tho lower parts of the Island is at 
present low; and we, therefore, imagine there will not be much 
dificulty or expense connected with the purchase of 10,000 
acres iu the localities indicated. 

‘The question of utilizing the services of the polies for guard~ 

ing and protecting existing mountain 

to eTeorant, rangers and river reserves hos already been dis- 
Yelioved of some of fs Rate 

their present dutican. cussed. This question is also recommend- 

ed on the score of economy, since, if it bo 
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carried out, the present staff of forest rangers will suffice for 
all future extensions, and for forest operations geuerally. 

This suggestion has also been discussed, and the proposal for, 

Pe see and method of rewooding such mountains 

lectoa creeeceaiate eo as those of Port Louis, Tamarind Moun- 

tain and others, situated under like 

cirenmstances and now bare of tree vegetation, has also been 
fully stated. 

We have in Part If of this report recommended the imme- 
diate planting up of such Jands forming 
part of the “Pas Géométriques” a are 
not already under wood. Woe have likewise detailed the treat- 
ment and management requisite for the Crown plantations and 
Crown foresta; and we would now only draw attention to that 
section of the report. 

We have endeavonred, in the preparation of this report, 

“Aue ‘ to show clearly, and to emphasise the 
Petite Planting whore fact as much as possible, that the denud- 
ed lands of Mauritius do not require 
planting so much, as protection of the spontancous growth 
coming up everywhere on them; and which, as far as concerns 
reforesting the land, ia all that is now absolately necessary. 
The creation and maintenance of forests for their required 
yield in timber are, howevor, separate questions which we 
have endeavoured to deal with in thoir proper place in this 
report. By the general reforesting of the land, we mean 
the proteetion of all natural growth, and which if so treated 
will fully protect tho soil from deterioration, and when 
deteriorated, will reinvigorate it, and at the same time conserve 
the water-supply and add to the general humidity of the air, 

Artificial planting or sowing will, therefore, only be necessary 
under the following cireumstancos :—~ 

(a)—Rewooding already bare hills aud plains specially spe- 

cified in this report ; 

(b)—Tho creation of plantations of special kinds of trees ; and 

(c)—Restocking the natural forests, when reproduction is 

deficient or undesirable, with the more valuable kinda 
of timber-yielding species. 

In the above three propositions are comprised all the arti- 
ficial aid nature requires from man_ so far as the soil and 
climate of Manritius are concerned. With the exception of 
certain localities, already mentioned, thore is no part of the 
Island which would not reforest itself were the necessary pro- 
tection given to it. 

There is one other point we would refer to before concluding 

this report, and that is, wo were directed 

ena rie to draw up forest rules for the protec- 

tion and management of tho forests of Mauritius, From 

what has already been cited in this report, it must be appa- 
3 


Othor proposals. 
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rent that in endeavouring to alter the forest Jaws of Mauriti- 
us, wo should be engaging in a purpose aa needless as it would 
be presumptuous, when the intrinsic worth of those laws are 
considered in relation to the requirements of the Colony, Tho 
Forest Ordinances of Mauritius were doubtossly drawn up by far- 
recing and able statesmen, who, thoronghly understanding the 
subject, produced and carried through these forest laws 
which will help to maintain the stability of the Tsiand, as 
regards its agricultural prosperity, in long years yet to come. 
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APPENDIX G, 


Statement of Revenue and Expenditure on account of Forests, &c., 
JSrom 1875 to 1879. 
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ORDINANCE No. 18 or 1874, 


Aw Orpreance enacted by the Officer administering the 
Government of Mauritius and its Dependencies, with the advice 
and consent of the Council of Government thereof. 


To make better provisions for the protection and disposal 
of Crown lands, and also to provide for the powers and duties 
of forest rangers, 


Epwarp Newron. 
(20h November 1874). 


‘Wnennas it is expedient to make better provision for the 
protection and disposal of Crown lands, and further to provide 
for the powers and duties of forest rangers ; 

Be tr THEREFORE zyacren by His Honor the Officer 
administering the Government with the advice and consent of 
the Council of Government, as follows :— 


CHAPTER I. 


1,—The Crown lands may be sold at the discretion of the 
Governor in Executive Council with the following exceptions : 
(1), Pos Géométriques” ; (2), Mountain Reserves; (3), River 
Reserves, when those reserves belong to Government. 

2.—The breadth of the “Pas Géométriques” is reckoned 
from the line of the sea shore which is reached by high water 
at apring tide; this breadth shall never be less than fifty 
geometrical paces of five French feet each. 

Tho ponds of sca water, the salt water marshes, Inkos, 
bogs and basins, situate wholly or partially upon the “ Pag 
Gédométriques,” as well as the islets adjacent to the shore and 
which can be reached on foot at low tides, the creeks at the 
mouths of rivers, and the mouths of rivers shall be “annexes ” 
of the “Pas Géométriques,” and shall not be sold, but such 
Pas Géométriques as may havo become private property 
by prescription before tho “Arrété” of Goneral Decaen 
of 5th May 1807, or by grant or conveyance from the 
Crown are excepted from the operation of this Chapter, 
unless when and in sofaras they may be brought back to 
the Crown by voluntary cession, or surrender, or the operas 
tion of some other provision of this Ordinance, 

The boundary line of the “ Pas Géométriques” shall be, ag 
far as the locality shall admit, parallel to the lines of the coast, 
considered as a whole, aud without regard to the small irrugu- 
Jaritios of the same. It shall be the duty of the Surveyor- 
General to make or cause to be mado by some person delegated 
by him, the plan of such “Pas Géoméiriques,” and for that 


REPORT ON THE FORESTS OF MAURITIUS. 21 


purpose he or his delegate shall have power to enter any 
adjoining private land. 

BPs Gdométriqnes” and “ Annexes” may be leased, 
provided it be a condition of the contract of lease that the 
tenant shall plant that portion of the ‘ Pas Géométriques” 
so leased with trees within the period of five years; one-fifth 
part of tho said portion of the “Pas Gdéomeétriques”’ to be 
planted every successive year from the date of the lense ; and 
also to maintain the trees planted as aforesaid in a proper tate 
of cultivation. 

4,—Whoenever the Surveyor-Goneral will deem it expedient 
to survey or cause to be surveyed any portion of the “ Pas 
Géométriques,” it shall be lawful for the Procureur-General, 
on the application of the Surveyor-General, to cause a notica 
to be served upon any occupier of the portion of the “ Pas 
Géométriques” intended to be surveyed, in order that euch 
occupier should produce his permission of settlement or 
title deed within a reasonable delay. Such notice shall be 
served one mouth at least before the survey actually takes 

lace. 

e If the person so called upon to produce his permission of 
settlement or title deed, refuses or neglects, or is unable to 
do so within the specified time, the Surveyor-General or his 
delegate shall, after four days notice given to the parties 
interested of the day of survey, proceed to survey the said 
portion of the “ Pas Géométriques” e@ parte, and the memo- 
randum of survey signed by the Surveyor-General or his 
delegate shall, upon production of the notice duly served, and 
ean affidavit that the party summoned to produce his permission 
of settlement or title deed, kas nut produced tbo same within 
the specified delay, be evidence before all the Courts of this 
Colony, of the extent of such portion of the “Pas Géomd- 
triques : 

Provided that within a delay of six months « patty who 
may have been prevented from producing his titles, shall be 
entitled to claim 2 new survey at his own expense. 

5.—In all lenses of portions of the “Pasa Géométriques” 
to be made by the Governor, after the passing of this Ordi- 
nanee, there shall be inserted a condition that if any transfer 
of any sich lease is made without the express consent in 
writing of the Governor, the said lonse shall be held to be 
forfeited along with the buildings and plantations existing 
‘upon such reserves. 

6.—No lease of any portion of the “Pas Géométriques’? 
shall be granted, except after notice published in the Govern~ 
ment Gazette and two daily newapapers four weeks befora 
the lease be mada, and the owner of the adjoining Jand shall 
have the preference over any other person if ho be willing 
to offer the same terms as the applicant for the said lease. 
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7.—It shall be lawful for all tenants-nt-will or temporary 
grantees of any portion of the “Pas Géomdétriques,” after 
receiving notice to surrendor the samo to Government, at the 
expiry of the temporary grant in the case of grantees, to ob- 
tain a loaso for a determined period, provided they undertake 
to plant tho said portion of the “ Pas Gdométriques” with trees, 
within the period of five years, one-fifth part of the said 
portion of the “ Pas Géométriqnes’”” to be planted every succes- 
sive year from the dato of the lease, and also to maintain the 
trees planted, as aforesaid, in a proper state of cultivation. 

8.—Provided that every tenant under a lease containing 
conditions to plant as aforesaid, and who shall refuse or neglect 
to comply with the said conditions, shall incur a penalty not 
exceeding fifty pounds sterling, and five pounds sterling 
for every acre of land which he was bound to plant for every 
twelve months, Such person may, in addition to the fine 
aforesaid, forfeit his lease without indemnity. 

Such leases that shall ba cancelled on that account shall 
be cancelled after conviction of the offence, but without any 
other legal proceeding. 

9.—Evvery lease of any portion of the “Pas Géométriques ” 
shall henceforth contain conditions regulating the right of 
such lessee to cut down, destroy, or remove trees, and every 
such lessee who shall cut down, destroy, or remove trees con- 
trary to those conditions, shall be guilty of an offence, and shall 
incur a penalty not more than twenty pounds sterling for 
the first offence, and a penalty nob less than ten pounds 
sterling, and not more than fifty pounds sterling for the 
second, and the like for every subsequent offence, in addition 
to the value of the trees cut down, destroyed or removed. 

Provided also that one of the conditions of such lease shall bo 
that the lessee shall not cut down, destroy, or remove trees 
that are under twenty years growth, and then no more than 
one-tenth of such trees every year; and provided also that the 
ground on which sneh trees stood shall by such lessee be 
immediately replanted with trees, All and every breach of 
auch conditions shall be deemed to haan offence, and shall 
make tho offender linble to the penalties in this article enacted. 

Nothing herein enacted shall prevent tho lessee of such 
“Pas Géomédiriques”” to thin trees or cause trees to be 
thinned under the written permission of the Surveyor- 
General. 

10.—It shall be the duty of the Surveyor-Genoral to plant, or 
cause to be planted by the Crown as soon as the same may be 
conveniently dono, all such portions of the “Pas Géométriques” 
that may not be leased or are not now granted te private parties, 
and also auch portions that may be forfoited or may other- 
wise return to the Crown. Provided that whenever the Crown 
shall lave planted or enused to be planted at the expense of 
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the colonial treasury any portion of the “Pas Géométriqnes,” 
the Government shall not be bound to grant a lease of the 
same to any person in preference to any other person. 

11—No portion of any Crown land shall be disposed of 
by free grant or at, any other than its full value as herein~ 
alter provided for, except in the case of land required for 
religious, charitable or educational purposes, 

The Governor may, upon the advice of the Exeontive 
Couneil that the purposes for which the land is required aro 
bond fide religious, charitable or educational, grant a concession 
ora lease of such land on payment of a nominal prico or 
rent, 

All such grants or leases shall be conditional on the land 
being or continuing to be applied to the purposes for which 
tho grants or leases have been mado. 

12,—All sales of Crown land shall be by public auction. 

13—All leases of Crown Jand shall be by public auction 
or private contract upon such terms and conditions as the 
Governor ehall approve, provided the same be not inconsistent 
with the provisions of this Ordinance, and the rents for the 
said lands shall be invariably paid in advance. 

14,—Whenever any Crown land shall be intended to be 
sold by public anction, the Surveyor-General shall give 
notice of the intended sald if the upset price he under one 
hundred pounds sterling, in the Govornment Gazette, and 
two local newspapers within the week immediately preceding 
the salo; if the upset price be above ono hundred pounds 
sterling, similar notices shall be given in two consecutive 
numbers of the Government Gazette, and be twice inserted in 
two local newspapers within fifteon days immediately 
preceding the sale, Iu every caso the notice shall state the 
place of sale, the upset price, the locality and the extent of 
the lands go intended to be sold, . 

15.—Should there be upon the Iand to be disposed of any 
buildings not belonging to the Crown, such land shall be sold 
irrespective of the value of such buildings, the purchaser of 
the land being left free to contract with the owner of such 
buildings. 

Provided that previous to such land being put up for sale, 
the owner of the buildings shall receive twenty-eight days’ 
notice trom the Surveyor-General in order to elect to remove 
his buildings previons to the sale. 

16,—Hvery sale shall commence with the upset price fixed 
hy the Surveyor-General, and the land shall be adjudged to 
the highest bidder, provided his offer shall exeeed such upset 
price. It shall be distinctly stated in the notices published 
as above, whether when there are on the land to be sold 
buildings likewise belonging to the Crown, the buildings are 
or are not to be sold with the land. 
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17,—The conditions of sale settled by the Surveyor-Goneral 
shall be read aloud by the Vendue Master, and may vary 
according to the special circumstances of every case, provided 
that in every case one quarter part of the purchase price be 
paid down previous to the purchaser being allowed to sign 
the conditions of sale; and provided also that the purchaser 
do give his bond and tha bond of two securities bound jointly 
and severally with himself, to pay the balanco of tho purchaso 
price at the timo or times, aud in the manner settled in the 
conditions of sale. 

Nothing herein contained will take away, or in any manner 
modify, the Government privileged vendor's right in and over 
the property thus sold. 

18.—The Vendno Master shall forthwith pay into the hands 
of the Receiver-General the sums paid down on account of 
every such gale, and itshall be the duty of the Receiver-General, 
to whom tho necessary information shall forthwith be conveyed 
by the Survoyor-General, to claim payment of the balance due 
at the time or times when such payments ought to be 
effected. 

19.—It shall be lawful for the Governor to grant a delay 
to a porchaser or purchasers fot tho payment of the balance 
or balances due on any purchase price; and if any such balance 
or balances be not paid at the time or times they should be 
paid, the land shall be put up again for snlo by public auction 
in manner and form as aforesaid. The monies deposited on 
the day of salo shall be forfeited, and tho bonds shall at once 
be relerved to the Procureur-General for action in case of 
nead, 

Provided that if on a subsequent sale, or upon action brought 
against tho original purchaser or anreties, the whole amount 
of the original purchase prico, with all costs and incidental 
charges be recovered, it shall be lawful for the Governor to 
remit to the original purchascr such portion of the forfeited 
monies na shall be in exccss of the original purchase price, costs, 
and incidental charges. 

20.—A purchaser will bo at liberty to pay lo the Vendae 
Master, at the time of the sale, ‘the whole of the purchase 
money, and also pay by anticipation into the hands of the 
Receiver-General the whole of the balance due on the purchase 

ries. 

P 21.—Every purchaser or lessee shall be bound to execnte 
the deed of sale or of Jease within fone months of hia entry 
in possession. Every dood of sale shall ambody the conditious 
of gale under which the adjudication took placo, a short 
memorandum of the adjudication, and to it shall be annexed 
a descriptive survey of tho lands sold, made, or eaused to be 
made by the Surveyor-General if the conditions of sale do 
not convey a sufficiently clear and accurate verbal description. 
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The survey shall be mado at tho expense of tho purchaser. 

Every deed of lease shall contain the stipulated conditions 
of the lease, and to it shall likewise be annexed a descriptive 
survey under the same conditions as are enacted fur deede 
of sale. 

22.—Such deeds, whether of salo or of lease, shall bo made 
at the expense of the purehnsors, or lessees, and shall be 
registored and transcribed by tho Consorvator of Mortgages 
at the instance of the Government, but at the expense of the 
said purchasers or lessees. 

Such deeds shall be signed by the party or parties 
purchasing or taking the lease on the one part and the Sur- 
veyor-General on tho other. 

23.—Should any purchaser or lessee neglect, to exécuta 
his title deed within the above mentioned delay, he shall 
receive a notice todo so within fourteen days, and if such 
notice be not complied with within such fourteen days, the 
sale or lease shall be held to be annulled, and a new sale or 
lease proceoded with in manner and form horeinbofore provided 
for; the monies paid by such purchaser or lessee being 
forfeited, subject to the power granted to the Governor by 
Article 19. é 

24.—Persons desirous of having an opportunity of pura 
chasing at public auction lands which have not been 
advertized for sale, or of obtaining a lease of tho same, may 
apply to the Governor, stating as prociscly as possible tha 
locality, area, and boundaries of the land required to be purs 
ehased or to be held under contract of lease. . 

25.—It shall henceforth not be lawful for tha Governor to 
grant Jouissances, either limited or unlimited, of Crown 
Janda, . 
26.—Persons holding existing Jouissances for an unlimited 
period of tenure, shall be required to exchange the same for 
permanent grants or leases aa the Governor shall determino. 
Such grants or leases being as much 2s possible in accordance 
with the terms and conditions of the original Jouissances, and 
compensation being given to the holder of such Jouissances 
whenever the original terms and conditions have to be modified 
to the prejudice of such holder, 

27.—When existing Jouissances, now held for a limited 

eriod, determine by efflux of time, such Jouiseances shall not 
tS renewed, but may be converted into a gale or a lease as the 
Governor shall deem fit. 

28,.—-Should there be on such lands, held under a Jonissance 
title for a limited period, buildings erected by the holder of tha 
Jouissance, such holder shall have the right to remove hia 
buildings or to demand that the land be put up for sule in 
manner and form as hereinbefore enacted, unless the Governor 
agrees to purchase the said buildings. 


. 4 
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29.—All squatters upon Crown lands shall be ejected by the 
ordinary process of the courts of law. Provided that when 
the Crown land squatted upon is under the value of fifty 
pounds sterling, according to the Surveyor-General’s estimate, 
if the squatters set up a title to the ownorship of such land, the 
matter shall be relerred to a Judge of tho Suprome Court in 
Chambers why shall direct if there be really bond fide a title, 
founded upon, whatever may bo the ultimate value of the land 
that the ordinary legal process be resorted to; but if there 
be no title founded upon, such Judge in Chambers shall order 
such squatter to remove from such land within such a time as 
may, to such Judge, seem just and proper, and farther direct 
that if the order be not complied with, such squatter shall be 
imprisoned for a poriod of time nob excooding three months. 

30.—Lhe reference to the Judge in Chambers shall bo 
summary, and oight days notice thereof hy summons given 
to the squatter at the instance of the Surveyor-General, and 
by the directions of the Procurenr-General, shall be sufficient, 
provided the service of such summons be personal, or that if 
the squatter cannot be found, copies of the summons be left at 
the residence of such squatter. 

Should the squatter not appear, and no valid or sufficient 
reason for his non-appearance be given, the Judge may pro- 
ceed to grant the order of ejectment by default. 

Provided that such squatter shall at any timo before eject- 
ment, and within three months after such ejectment, have the 
right to obtain from the Government a sale or Tease of the land 
squatted upon, unless the same be required for purposes of pub- 
lic nsefulness, 

Provided he do pay all costs and expenses incurred to eject 
or attempt to eject him. 

31.—All fees hitherto received by public officers on account 
of grants, sales or leases of Crown lands, are henceforth 
abolished. 

82.—Any public officer, whoso vested rights are prejudiced 
by. the abolition of such fees, shall have his legal and equitable 
claim to compensation investigated and determined. 

33.—Whenever any Government surveyor or any sworn 
Jand surveyor, deputed by the Surveyor-Genoral, shall, 
Sond fide in the course of 1 survey, find it necessary to enter 
upon tho property of a neighbouring proprietor for the pur- 
poses of his operations, it shall bo lawful for him to do so, 
provided that if such neighbouring proprietor, to whom eight 
Gays? written notice shall havo boon given, bo willing to urga 
any objections, or to make any protestations as scem to him 
advisable, such Government surveyor or sworn land surveyor 
shall be bound to take note of such objections or protestations, 
and entor the same in the memorandum of survey by him 
drawn up. 
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Provided if it ba found necessary by the Surveyor to cut 
standing crops for the purposes of his operation, ho shall apply to 
a dudge in Chambers, and the Judge may give an order to. that 
effect alter having heard the said neighbouring proprietor. 

34.—Whenever the eavator of vacant estates shall have 
been sent in possession of real property, the area of which 
shall be of fifty acves or more, he shall give notice of the 
fact to the Surveyor-General, whose duty it shall then be to 
keop watch, superintend and protect such real property on 
behalf and at the expense of the curator of vacant estates, 

But the Surveyor-General shall not be at liberty to incur 
any oxpense on account of such real property, except such as may 
be necessary to keep watch, superintend, and protect the same, 

35,—The Surveyor-General shall, with the approbation of the 
Governor, appoint, from time to time, duly qualified persons to 
act as fovest rangors to enforce the execution of the Woods 
aud Forests’ Laws of this Colony, 

36,—The said forest rangers shall be paid such salariesasmay 
from time to time be fixed by the Governor by and with the 
advice of the Council of Government. 

Every forest ranger shall be sworn before a district or a 
stipendiary magistrate, 

37.—Lvery forest ranger shall be engaged before the sti- 
pendiary magistrate of Port Louis, and no forest ranger shalt 
be engaged for more than two years. 

88.—Kvery forest ranger so engaged, who shall, without 
authority from tho Surveyor-General, abstain from performing 
his duty, or who shall neglect to perform his duty, or who shall 
Defore the term of his engagement resign, without a eanse, found 
to be just by the stipendinry magistrate, shall be deemed guilty 
of an offence, aud shall be condemned by the said stipendiary 
magistrate to a fino not exceoding twenty pounds sterling, or 
in case of non-payment to imprisonment not oxceeding two 
months. 

The Proewreur-General by himself or deputy, and the Sur- 
veyor-General by himself or deputy, shall have power to prose- 


cute undor this Ordinanee. 
89.—Every forost ranger found unfit for his duties by the 


Survoyor-General may at-any time bo dismissed by the ‘Sur- 
veyor-Coneral after one month's warning, or on receipt of ono 
ionth’s wages in advance, and for misconduet, every forest 
ranger may be fined by’ the Surveyor-General, provided tho 
fine does not exceed one month’s wages, and may even be 
summarily dismissed on sufficient grounds of misconduct. 

All fines awarded under this Articlo shall be paid into the 
“Forest Rangers’ Reward Fund.” 

40.—It shall be lawful for the Surveyor-General, at the re- 
quest of persons owning or occupying woods and forests, to 
appoint keepers of woods and forests. Such keepers shall 
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be paid by such owners or occupiers, and they shall have 
within the limits of the said privete woods and forests, the 
same powers as forest rangers, to assist in enforeing the 
provisions of this Ordinance, and of all Ordinances relative to 
woods, forests and rivers and bringing offenders before the 
competent court. 

The name and appointment of every forest ranger, and of 
every forest keeper shall be duly published in the Government 
Gazette. 

41.—Tho notification in the Government Gazette of the 
appointment of any forest ranger or forest keeper shall be 
sufficient evidence before any court of justice of this Colony 
of the right of such forest ranger or keeper to enforco the 
provisions of this Ordinance and. to prosecute offenders. 

Every such ranger or keoper shall be provided by the 
Surveyor-Genoral with a staff having the Quoen’s Arms and 
the words “Woods and Forests” painted thereon, and the 
exhibition of such staff shall be held to be sufficient notice 
to all persons who shall bo cognizant thereof that the person 
exhibiting the same is a forest ranger or a keeper of woods 
and forests and is on duty as such respactively. 

42.—AN police inspectors, non-commissioned officers and 
constables of police shall at all times have the same rights 
and duties as forest rangers and shall be deemed forest rangers 
under this Ordinance when acting as such. 

43,—Every forest ranger, keeper or other person qualified 
to act as a forest ranger under this Ordinance shall, whilst 
acting in the exercise of his functions, be deemed a public 
fimetionary, provided that the vights of the Sueveyor-Goneral 
of fining or summarily dismissing them as provided in Article 
39, and the right of the stipendiary magistrate of punishing 
them in the eases provided for in Article 88, be not on that 
account taken away, 

44.—The Laws, Ordinances and Regulations in Schedule A 
montioned are horeby repealed. 

Passup in Council, at Port Louis, Island of Mauritius, this 
seventeenth day of November one thousand eight hundred 
and seventy-four. 

J. Kysue, 
Acting Secretary to the Council of Government. 

Published by order of Mis Ilonor the Officer Administering 
the Government. 

W. H. Marst, 
Acting Colonial Secretary 


Scneputr A. 


Tiaws and Regulations repealed. 


Jet—The Arrété of the 5th May 1807 (Code Deeaen 
Np. 144) : 
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2nd.—Ordinance No. 21 of 1856. 

8rd.—Regulations for the disposal of Crown lands of the 21st 
June 1864, 

4th—All parts of Colonial Laws, Arrétds, Proclamations, 
Notices and Ordinances which may be contrary to, or incon- 
sistent with, the provisions of this Ordinance. . 


ORDINANCE No. 13 oF 1875. 


AN Onpinaxce enacted by the Governor of Mauritius and 
us Dependencies, with the advice and consent of the Council'of’ 
Government thereof. 

To mako provision for the conservation of woods and 
forests on the Crown reserves and plantations und forests 
of tho Colony; and also to protect tho watercourses of the 
eolony, 

A. P. Prayng. 
(22nd May 1875.) 


Warreas it is oxpedient to make better provision for the 
consorvation of the woods and forests ou ihe Crown reserves 
and plantations and forests of the Colony ; and also to protect 
the watercourses of the Colony 5 

Br sr cimxrore enacrep by His Excellency the Governor 
with the advice and consent of the Council of Government as 
follows :— 

CHAPTER I. 
Interpretation of Terma, 

1—The following words and expressions in this Ordinance 
shall have the meanings hereby assigned to them unless there 
be something in the subject or context repugnant to such 
construction, that is to say :— 

1st—The words “Crown lands” shall include tho Pas 
Géométriques and all lands belonging to or in the possession 
of the Crown, or which may be hereafter acquired by the 
Crown; and shall also for the purposes of this Ordinance 
include all landa of which tho curator of vacant estates has 
possession, or has been sent into possession. 

2nd.—The Pas Géométriques shull mean the ground lying on 
the sen cgast of the Island, betweon high-water mark in spring 
tides, and a line drawn parallel to the general contour of tho 
coast (without regard to small irregularities or sinuosities 
thereof) at a distance of two hundred and fifty feet from the 
said high-water mark : : 

Ponds of sea water, salé water marshes, lakes, bays and 
basins, wholly or partially within the said line, small islanda 
adjacent. to the shore, banks left dry at low tides, creeks at the 
months of rivers, and tho mouths of rivers shall be deemed to 
be “annexes” of the Pas Géométriques + 
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Provided always that any portion of the Pas Gdomdtriques 
which by proseription prior to 18th May 1807, or by grant or 
conveyance from the Crown, shall have become private property, 
and which shall not have been or may not hereafter be 
re-nequited by the Crown by forfeiture, surrender, purchase or 
otherviso, shall Le exempted from the provisions of this Ordi- 
nance, relating to Pas Géomdtrigues : 

3rd—The words “ mountain reserve line” shall mean a lino 
situated on the side or slope of a mountain or spur thereof 
having an altitude exceeding that of the base line by one- 
third ‘of the difference of altitude between that of the ridge 
Jine and the base line, A point in the ridge line shall lave 
for its corresponding point in tke reserve line a point lying 
in tho same vertical plane as the point to be taken in the base 
Hine for the measurement of altitude. The line passing 
through these three points is to be the one which has least 
length in the horizontal projection :-— 

For eaample: 


Ridgeline... si w+ 1,000. feet. 
Baseline ay vw §-400— 
Difference. we we 6004 
One-third a ae we = 200 =» 


Reserve line 400% 200==600 feet above the level of tho sea. 

The reserve line shall not be a curve line, but shall be 
composed of a series of straight lines following generally the 
rheoretic line, but neglecting its smaller sinnosities. Provided 
always that in the whole no additional area shall be given to 
tho reserves for any one pronerty. 

And provided ulways that the reserve line shall in no caso 
have a leas altitude wbove the base line than two hundred 
feet. 

4th—The words “Mountain Reserves” shall mean the 
ground lying on both sides of tho ridge lino, between it and 
fie reserve line of all mountain ranges comprehonded in 
Schedule A to this Ordinance appended. 

5th.—The words “base line” shall mean that of Schedule 
‘Ato this Ordinaneo appended. Provided always that nowhere 
shall a base line have a less altitude than one hundred and 
fifly fect nbove mean soa lovel. 

6th. —The words “mountain range” shall include the main 
chain and all the spurs, and spurs of spurs, pertaining to the 
system. 

Gth.—The words “river reserves” shall mean the ground 
on either side of a stream between the ordinary edge line 
thereof or as traced out by stones and boulders and a perpendi- 
cular let fall, in the case of a river on a line of fifty feet in 
longth, in the case of a rivulet on a line of twenty-five feet 
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in length, and in the case of a feeder on a line of ten feet in 
length, projected horizontally to the said edge line. 

Provided always that river reserves shall include the wholo 
escarpment of any river, rivulet, or feeder whatever may be 
the height or aren of such escarpment : 

Provided also that the line of fifty feet in length may bo 
without permission reduecd to thirty fect, and that of twenty- 
five feet in length be without permission reduced to fifteen 
feet if the owner or occupier of the river reserves do plant 
with trees cortified to be suitable trees by the Surveyor-Gone- 
ral, and maintain and protect such trees at his own expense to 
such thirty or fifteen feet as the caso may be, and have a border 
of vetivert or other auitable plant ai What distance. 

8th.——Any marsh or morass situated on Crown lands from 
which a watercourse flows, shall be held to bo part of such 
watercourse, and shall be under the provisions of this 
Ordinance. 

And it shall be lawful for the Governor in Executive Council 
to proclaim that such marshes or morasses, as aforesaid, which 
may be private property, shall form part of the watercourses 
flowing therefrom, and bo placed under tho provisions of this 
Ordinance, subject tu compensation to dhe owners thereof, 

9th,—The word “reserves” shall mean and include moun- 
tain and river reserves, 

10th.—The word “river” shall mean any stream mentioned 
in Schedule B to this Ordinance appended, or any stream in 
wich fifty cubic feet or more of water per minute usually 

lows. 

11th —The word “rivulet” shall mean any stream or the 
affluent of any stream mentioned in Schedule B; or any 
atream in which less than fifty eubic feet of water, and more 
than ten cubic feet of water per minute, usually flows. 

12th.—The word “ feeder” shall mean the affluent of any 
stream mentioned in Schedule B aforesaid, or any stream in 
vie less than ten cubic feet of water per minute usually 

lows. 

13¢h,—The word * escarpment” shall mean the bank of any 
river, rivulet, or feeder, the mean slope of which makes an 
ingle of not more than twenty-six degrees with the vertical 

ine. 

14th.—The word “ tree” shall mean live timber brushwood, 
shrubs, underwood, and the branches and twigs thercof respec« 
tively. 

15th.—The word “wood ” shall mean any tree destroyed or 
removed, 

16th.—The word “owner ” shall inelude persons having the 
fall legal ownership of land or other real property, or having 
tho usufruct, or holding under a contract of antich resis, or 
under a temporary grant or concession, or sequestrators, 
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11th.—The word “ocenpier ” shall mean tho lesseo of land, 
and shall include persona having legal possession of real pro- 
porty, although their right of ownership be dieputod. 

18¢h,—Tho word “ person ” shall inelude ownera and oceu- 
piers of land, and shall extend to individuals, corporations, 
companies, societies, partnerships, and communities, 

19¢h.—'The word “destroy” shall mean fall, ent, mutilate, 
lop, bark, or in any way whatsoever break or damage. 

20th.—The word “remove” shall mean carry, convey, or 
take away in any manner whatsoover, 

21st.— Words in the singular nomber shall, unless repugnant 
to the subject or context, include the plural and vice versa. 

22nd—The word “foot” shall mean the old standard 
French foot of one-sixth of a toise, being the unit of length in 
general uso in this Island. 


CHAPTER II. 
Destruction of Timber on Reserves, Plantations, and Forests, 


2.—Any person who shall destroy, or cause to be destroyed, 
ov who shall remove, or cause to bo removed, any tree on any 
yeserves without having received the written permission of tha 
Surveyor-General so to do, shall be liable, on couviction thereof, 
in the case of a first offence, to a fine not exceeding ten pounds 
storling, and in the ease of a second or any subsequent offence, 
within a period of eighteen months from the date of the pre- 
ceding offence, to a fine not exceeding fifty pounds sterling, 
aud in every such ease to imprisonment for a period not 
exceeding three months; and shall further, in every ease, be 
condemned to pay a sum equivalent to the valna of any tro 80 
destroyed or caused to bo destroyed, or removed, or caused to 
be removed by him. 

Provided that every proprietor of river reserves may cut 
down and destroy brushwood for the purposo of planting useful 
or ornamental trées, on giving previous notice to the Surveyor- 
Genoral of his intention to do 0, and on condition that if such 
trees be not planted according to notice, the penalties enacted 
above shall be held to have beon incurred, 

Tt shall further be lawful for every proprietor of river 
reserves to cut down, destroy and remove live trees or brush- 
wood for the purpose of opening the boundary lines of his 
property, or building a bridge, or setting up a chaussde, or 
making @ road across any river or rivalet, and also to clear 
away, cut down, and remove trees and brushwood on a space 
not exceeding thirty feet in width so as to have convenient 
access to the river for his cattle, 

Provided such spaces bo not Jes than half a mile distant 
from ach other on the same property, 

No permission shall be squire for the purposes set forth 
in the preceding paragraph, but notice shall bo givon to the 
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Surveyor-General as to the day on which sueh cutting shall 
take place at least ten days before the trees are cut down, des- 
troyed, or cleared. 

Provided, that if any proprietor ents down, destroys, clears 
away or removes trees or brushwood, or causes or suffers the 
same to be ent down, destroyed, cleared away, or removed, 
under the false pretence that a bridge is to be built, a chaussée 
set up, or a road or access for cattle made, such proprietor 
shall Ba deemed guilty of an offence, and for every such offence 
shall be liable to a fine of filty pounds sterling or threo 
months imprisonment. 

Provided also that any person who shall plant otherwise than 
with trees any Jand comprised within the river reserves 
aforesaid, except with the permission of the Govornor as here- 
inafter provided, shall incur a penalty at the rate of fifty 
pounds sterling per acro, and the plantations so mado shall be 
forfeited. 

3.—Any person, except the proprictors of the land or persons 
authorized by them who, without ihe written permission of 
the Surveyor-General, shall be found upon any reserves, 
provided with any axe, hatchet, or other instrument) or imple- 
ment employed for entting trees, ahall, unless he prove to the 
sitisfaction of the magistrate that the said axe, or other afove- 
said instrument was intended for some lawful purpose, be 
liable to a fine of not exceéding five pounds sterling. 

4,—Any person who shall destroy, or cause to be destroyed, 
or who shall remove, or cause to be removed, any trea in any 
forest or in any plantation of trees belonging to the Crown 
without having reecived tho written permission of the Surveyor- 
General, or in the case of a private owner without the consent 
of euch private owner of such forest or plantation, shall, on 
conviction thereof, be liable in the case of a first offence to a 
fine not exceoding ten pounds sterling, or in the case of a 
second or any subsequent offence, within a period of eighteen 
months from the date of the preceding offence, to a fine not 
excecding fifty pounds sterling; and in every auch case to 
imprisonment for a period not exceeding two months; and 
shall further, in each ease, be condemned to pay to the owner 
a sum equivalent to the value of any tree so destroyed, or 
eansed to be destroyed, or removed, or cansed to be removed. 

5.—Any person who either wilfully, or through his own 
negligence shall, by setting fire to herbs or grass, or by light- 
ing a fire, cause a conflagration by which any treo or planta- 
tion of trees not belonging to such person or growing on any 
reserves shall be destroyed, shall be liable to a fine not ex- 
ceoding fifty pounds sterling; reserving always to the Pro- 
eurenr-General, should he think fit, the right to prosecute tho 
offender under any other Jaw of the Colony. 
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G.—It shall be unlawful to plant, or cause to be planted, 
otherwise than with Jamrosa, Yatis, Bois Lousteau, Bois Noir, 
Faux Gayac or other suitable treea to be approved by the 
Survoyor-General, or to cultivate any reserves, except under 
the shelter of the aforesaid trees, and in the manner prescribed 
by the Surveyor-General, with a right of appeal to His Ex- 
eelloncy the Governor in Executive Council ; and every porson 
contravening this provision, shall incur a penalty at the rato 
of fifty pounds per acre, and proportionally for any part of 
an acre of land go illegally planted or cultivated, Plantations 
made, or crops sown in contravention of the torms of this 
Articlo shall be forfeited, and belong to Government. 

Provided that this Article shall not apply to sugarcanes 
growing on any reserves at the date when tho Ordinance 
No. 9 of 1872 camo into operation ; but it shall bo unlawful, 
under tho penalties eforesaid, to plant or cultivate any reserves 
in future, excopt as provided in the preceding paragraph. 

And further provided that the Governor may authorize (sub- 
ject to such conditions as he may deem advisable) the proprie~ 
tora of reserves to plant otherwise than with trees such 
portions of the said reserves, as it may by found inexpedient 
to plant with troes. 

7.—River reserves and other reserves which do not now 
belong to the Government, are and shall continue to be the 
property. of the owner of the adjacent land unless legally sold, 
conveyed, or assigned to some other person ; and it shall not Le 
lawful for apy ‘person or persons to trespass thereon, on any 
pretence whatsoever, provided that. the Surveyor-General and 
all proper officers shall have a lawful right of entry to carry 
out, or compel obedience to the provisions of Uhis Ordinance. 

8.—Whonever the permission of the Surveyor-General shall 
bo required, either to cut down trees or for any prrpose what- 
soever, and such permission is refused, it shall be lawful for 
the applicant to appeal by petition to the Governor in Executive 
Council, who shall decide upon such appeal. 

Provided auch appeal be made within ono month from the 
notification of such refusal, and provided that pending the 
appeal the Surveyor-General’s decision bo held binding, and 
that any person or persons doing or cansing to be done any 
act in disregard of such refusal, shall be liable to the penalties 
in Article 2 enacted. 

9.—In any case in which neither the ocenpier nor the pro- 
prietor is known, or in which legal donbts exist, as to tho pro- 
prietorship of any unoccupied land, the Surveyor-General may, 
alter giving notice of his intention in three consecutive num 
bers of the Government Guzette, replint such reserved land ; 
and the cost of anch plantation shall be a first charge upon 
such land, and usay be recovered in tho ordinary course of law. 
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10.—Whoever shall fish in any part of a river, rivulet, or 
stream without the consent of one of the riparian proprietors 
of such river, rivulet or stream shall bo guilty of an offence 
and be liable to imprisonment for a period not exceeding one year. 

Tt shall he no defence to a prosecution under this Ordinance 
that, permission has been obtained from some other proprietor 
whosn riparian rights He above or below the spot where tha 
offenco has been committed. 

11.—The Government may plant with trees, unless the pro- 
prictor or occupier of the bordering lands elect to do so, within 
a reasonable delay, all the main road sides within twelve 
hundved feet above the level of the sea, the distance between 
such trees not to be less than fifteen feet, and not more than 
twenty fect, and one row of trees on cach side of the road to 
bo sufficient. 

Provided that it shall not be lawful for the Government to 
plant trees within thirty feet ef any building, if such plantation 
Te objectod to by the owner. 

Whoevor shall, without the consent of the Surveyor-Goneral, 
ent, mutilate, lop, bark, or destroy any tree planted on tho sides 
of a main road, shall incur for each tree thus mutilated, lopped; 
barked or dostroyed by him, a penalty not exceeding twenty 
pounds sterling. 4 

CHAPTER IIT, 
Survey of Mountain Reserves. 


12.—The Surveyor-General shall proceed to determine the 
reserve lines of the diferent mountain ranges, alter having 
given a written notico to the owners and ocenpiers of the land 
on which the said lines are to be fixed at least ten days previous 
to auch operation. 

18.—The Svrveyor-General shall, as soon as may he, after 
the reserve lines have been determined, proceed to fix the boun- 
daries of the mountain reserves by means of a survey and plan. 

Before making such survey and plan he shall give intimation 
thereof by a written notice at least ten days previously to such 
survey. 

14 -For the purpose of making such survey and plan, the 
Surveyor-General, or any person deputed by him, shall be 
entitled to enter npon and pass through any private property. 

15,—The survey and plan of the reserves of any mountain, 
whon eompleted, shall be forthwith deposited in the Registry 
of the Supreme Court, and shall be open to the inspoction of any 
person or persons interested therein, during thirty days from 
the date of a notice to that effect, issued by the Registrar of 
the Supreme Court, and published in the Government Guzette, 
and in three daily newspapers of the Colony. Article 14 of 
Ordinance No, 33 of 1867 shall not apply to any such survey 
or plan, The Registrar of the Supreme Court, on reccipt of 
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any anch survey and plan, shall endorse thereon, ihe date of 
recat by him, and shall affix thereto the seal of the Supreme 

our. 

16.—Any person, dissatisfied with the reserve line and bonn- 
daries of mountain rosorves on his property, as fixed and 
determined aforesaid, may, within the said ‘period of thirty 
days, appeal by way ‘of petition to the Supreme Conri. Such 
petition shall sot forth the reasons of the appeal, and no reasons 
other than those set forth in the petition shall be entertained 
by the Court, It shall be competent to the Supreme Court on 
stich appeal as aforesaid, to approve, modify, or altor the boun- 
daries fixed and determined by the said survey or plan as the 
court may seem just. : 

17.—Tho Registrar of the Supreme Court, shall, at the expiry 
of the said delay, if no appeal shall have been made, or if an 
appeal shall have been made, so soon as the alterations or modi- 
fications, if any, ordered by the Supreme Court shall have 
been made thereon, deposit the said survey and planin the 
Office of the Conservator of Mortgages. 

18.—In any complaint, action, or suit, relative to mountain 
reserves, a copy of any such plan, signed by any sworn 
land surveyor, shall bo received in’ ovidence in lieu of tho 
original plan, unless such copy be proved to bo incorrect. 

19,—But inasmuch as the above-mentioned detniled survey 
of such motntains, and proceedings subsequent thereon will 
require much time and expense, it is hereby enacted that until 

. such detailed survey has been made and been fully approved 

as hereinbefore enacted, in any complaint for an offence 
yelating to the mountain reserves, the base lines contained 
and described in Schedule A shall be held to be, for all 
intents and purposes, tho base lines of the mountains to 
which they respectively refer, and it shall not be Jawful for 
any Court, Judge, or Magistrate to ignore ench base lines, 
or adopt other base lines in order to detormine whether or not 
the locus in quo the offence is alleged to have been committed 
is within tho mountain roserves in the sense of this Ordinance. 

Provided that, whenever another base line has been, by 
detailed survey, settled and determined, the Governor shall 
have the right, by proclamation, to order that such new moun- 
tain base line shall, for alt intents and purposes, be the 
statutory baso line in lieu and stead of the baso line in 
Schedule A at present contained and deseribed. 


CHAPTER IV. 
Power to make Regulations. 


20.—It shall be lawful for the Governor in Exeentive 
Council to make regulations, and from time to time to add to, 
alter or revoke the same for the purpose of carrying ont the 
provisions of this Ordinance; and such regulations, if they be 
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not inconsistent with, or repugnant to, the provisions of this 
Ordinance, shall be submitted to the Council of Government 
at its earliest meeting, and i(not disallowed within one month, 
have the same force and effect as if they had been contained 
verbatim herein. 

21.—Any breach of such regulations shall be deemed an 
offence against tho provisions of this Ordinanec, and any 
person convicted thereof shall incur a fine not exceeding five 
pounds storling for tho first offence, and a fine of not. lesa than 
five pounds and not excooding ten pounda sterling for every 
second or subsequent offence, committed within the period 
of eighteen months from the date of the preecding offeneo. 

22.—It shall bo competent to the Governor by regulation 
toadd to Schedule A, by inserting therein tho name of any 
mountain or hill, and also to describe and determine the base 
line thoreof in the manner and for the purposes in Article 19 
enacted; and to add to Schedule B by inserting therein the 
name of any river or rivulet; and any auch mountain, hill, 
or base line aforesnid shall thereafter be deemed to be a 
mountain or hill or base line, and any such river or rivulet 
shall thereafter be deomed to be a river or rivulet or feeder 
within the meaning of this Ordinauce in the same manner xs 
if the same had been included in either of the said Schedules 
respectively. 


CHAPTER V. 
Provisions for enforcing this Ordinance. 

23.—Any person found committing an offence agninst this 
Ordinance may bo arrested without warrant, by the owner 
or ocenpior of the land npon which the offence has been com- 
mitted, or by any person in the service of or duly authorized 
by such owner or occupier or by any forest ranger, police 
officer or constable, unless he be known to the person making 
the arrest, or give satisfactory information or reference with 
respect to his name and place of residence. 

24.—Any person apprehended under the provisions of the 
precoding Article shall immediately be taken before the 
officer in charge of the most readily accessible police station, 
who shall release such person so soon as he shall have satisfied 
himself with respect to the namo aud place of abode of the 
said person, or so soon as sufficient personal bail shall have been 
given for his appearance, 

25.—If such person be not forthwith released, he shall ag 
speedily as possible, and at Intest within forty-eight hours aftor 
his apprehension, be bronght before the magistrate of the 
district where the offence is alleged to have been committed. 

26.—Any cattle, vehicles, implements, tools, or wood found. 
in the possession of any person contravening the provisions 
of this Ordinance, may be seized and taken to the most 
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aceeasible police station, and the officer in charge of tho 
paid station may take possossion of the samo, and if’ necea- 
sary, retain tho same for the purposo of producing them before 
the court. 

Provided always that the said cattle and vehicles shall 
not be seized and taken to the polico station ifin charge of 
a person having a well known domicile. : 

27.—If euch cattle, vehicles, or other aforesaid, do not 
belong to the person contravening aa aforesaid, thoy shall, 
pending the disposal of the complaint, be restored to tho 
owner thereof on an application by him tothat effect to the 
magistrate, with or without security, for their reproduction in 
-retion of the magistrate, and if they belong wholly or 
partially to the person contravening, they may be restored to 
him on. satisfactory security being found for their repraduc- 
tion or paymont of” the value thereof, which valne shall be 
fixed by tha magistrate in tho bail bond taken by him. 

28.—If the ciarge mado against the offender bo dismissed, 
tho said cattle, vehicles, or other aforesaid, shall be restored to 
him, and the expense of keeping and maintaining the eattlo 
seized as aforesaid, shall be paid to the officer in charge of the 
samo, ont of the colonial treasury, upon a duly taxed bill, 
provided thnt no more than one shilling 2 day per head of 
cattle shall be allowed to such officer for all care and expenso 
in connection therewith. 

29.—If the person so arrested he convicted, and a fine 
imposed, the judge or magistrate before whom the case was 
tried, may, in dofinlt of payment of the fine, order the ‘said 
cattle or othor aforesaid, if they helong wholly or in part to 
the offender, to be sold, and the proceeds of the sale, or so 
muuch thereof as shall represent the proportionate share of the 
offender therein to bo appliod in payment or part payment 
of the said fine and costs, Such sulo shall be mado by an 
usher of the Court before whom tho ease was tried. 

30.—Wood seized as aforesnid shall be forfeited to the 
Crown, if the accused be convicted, or returned to the owner 
if ho be not the delinquent. 

31.—In any case in which an arrest or seizure shall be mado 
on account of an alleged contravention of any provision of this 
Ordinance, and in which the judge or magistrate before whom 
the caso is brought, shall order the release of the person arrest 
ed, or shall direct that the article seized be restored to the 
claimant thereof, the said judge or magistrate, if he shall be 
of opinion that there was probable cause of arrest or seizure, 
shall certify tho same on the record of the case at the time of 
giving judgment. 

Stich certifiente shall effectually bar any right of action or 
prosecution which the party ar sted or claiming tho article 
eeized, or any other person having an interest in auch arrest 


REPORT ON THE TORRSTS OF MAURITIUS. 39 


or seizure might otherwise have had against any person on 
account of such arrest or seizure, 

82.—Tho guardian of woods and forests, any forest 
ranger, or any inspector, officer or constable of police, or 
any clerk or officer of the Surveyor-General’s Department, 
may enter and cross any land for the purpose of visiting or 
inspecting any Crown land or any reserves. 

Provided that no one shall enter or cross any private yard, 
eamp, garden, or enclosed place, without 2 warrant under 
the hand of the magistrate of the district in which such 
yard, camp, garden, or other aforesaid is situate, 

3B3—It shall be lawful for the owner or ocenpior of any 
ves, forest or plantation of trees belonging to a private 
individual or for any person authorized by him, or for any 
forest ranger, officer or constable of poliee in the case of any 
reserves, or of any Crown land, to seize or destroy any animal, 
except beasts of burden, deer or game found feeding on the 
leaves of any tree, in any such reserves, Crown lands, forests 
or plantation of trees. 

All animals seized or destroyed under this Article shall ipso 
facto bo forfeited to the Crown, 

B4—Any person who shall, hy violenco, intimidation, 
menace or otherwise, obstruct or hinder, or who shall assault 
any person acting under the authority of this Ordinance and 
for the execution of the provisions thereof, shall be liable to 
a fine not exceeding filty pounds sterling, or to imprison- 
ment not exceeding six months, without prejudice to the right 
of the Ministéro Pubtic to prosecute any such offender under 
any other law of the Colony. 

CHAPTER V. 
Legal Procedure. 

35.—Offences against the provisions of this Ordinance shall 
be prosecuted before the district magistrate of tho district 
where the offence is alleged to have been committed, when the 
aggregate amount of the penalties sought to be recovered does 
not exceed fifty pounds sterling. ; 

Offences against the provisions of this Ordinanea, within 
the jurisdiction of district magistrates, may he prosecuted in 
the case of Crown land or reserves by the Surveyor-General, 
the guardian of woods and forests, any forest ranger, or 
any inspector ot officer or constable of police, and in the 
ease of foresta or plantations of trees belonging to private 
persona, by the owner or oeonpior of the land, or their rapro- 
sentatives upon which the offence is alleged to have been com- 
mnitted. 

87.—No conviction pronormeod by a district magistrate 
under the provisions of this Ordinance, may be appealed 
agaiust or removed by certiorari, or in any other way chal- 
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lenged or disturbed, unless the person convicted be sentenced 
to a fine of ten pounds or upwards, or to imprisonment, 

38,—Nothing herein coninined shall. affect the right of the 
Procureur-General to step eny prosecution institnted by any 
person authorized to proseente as aforesaid, and if ho deom 
proper, to file a fresh information, and to begin new pro- 
cocdings before the competent Court. 

89,—When the aggregate amount of the penaltios incurred 
in respect of any offence against the provisions of this Ordi- 
nance, shall exceed fifty pounds, the Ministeré Public may 
oxhibit an information against the defendant (a copy of 
which shall be served on him at least fourteen days before 
the day of trial) and may sue for and recover the same belore 
a Judge of the Supreme Court, withont a jury; reserving 
always to tho Procureur-General the power to lay such aggre- 
grate penalties at a sum not exceeding fifty pounds, and to 
causa tho proseention to be conducted before the competont 
District Court. 

4U.—No information made under the provisions of this 
Ordinance, and no proceedings following thereon, shall be 
invalidated or quashed for want of form; but any defect or 
irregularity in any such information or other proceeding, may 
be amended at any stage of the case by the judge or magis- 
trate go as to ensure a fair trial on the merits of the caso. 

Provided that the judge or magistrate shall, if the nature 
of the amendment require it, adjourn tho trial of any caso. 

4),—In any prosecution under this Ordinance, the informa- 
tion on oath of any forest. ranger or of any police officer 
or constable, or of ‘any clerk or officer of the Survoyor-Gen- 
cral’s Department, shall be deemed to be primd facie evidence 
of the guilt of the person charged therein, 

42.—All fines and forfeitures recovered under this Ordinanes 
shall accrue to the colonial treasury ; but one-third of such 
fines or forfeitures shall be paid into the Forest Rangers’ Fund, 
and any portion thereof may,in case of special meritorious 
conduct, be awarded to any forest ranger, or officer or con- 
atable of police by His Excellency the Governor, 

CHAPTER VL 
Repeal of Laws. 

43.—The following Laws are hereby repented :-— 

1st.—Tho Ordinance of 17th dune 1769 (Code Delalou, 
. No. 1"9). 

2nd.—The Eemomical Regulations of 15th November 1769 

(Code Delalen, No. 183), 

8rd.— Ordinance No. 192 (Code Delaten). 

4th,—Article 2nd of Ordinance No. 193 (Code Delalen). 

5th.—The Arrété of the Sth May 1807 (Code Decaen, 

No, 144). 
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10th.—Ordinanee No. 12 of 1872. 
11th.—All parts of Colonial Laws, Arrdtés, Prockemations, 
Notices, or Ordinances which may be contrary to, of 
inconsistent with, the provisions of this Ordinance, 
Passep in Council, at Port Louis, Island of Mauritius, this 
twenty-third day of March one thousand eight hundred and 
seventy-five, 
J. Kyat, 
Acting Secretary to the Council of Governntent. 


Published by Order of His Excellency the Governor. 


Epwarp Newton, 
Colonial Secretary. 


Plantattons at Huck Behar. 


Waiter staying at Kuch Behar lately, I examined soma 
interosting plantations which have been made there within the 
last few “years, Those of teak are tho most extensive, though. 
by no means the most successful, The soed was sown in 
1874-75 in nurseries, and the seodlings planted out at distances 
of fiva and six feet, but the ground selected being but slightly 
elevated above the paddy ficlds, their roots get waterlogged in 
the rains, and consequontly most of them are atanted and 
of little promise. Judicious draining, however, might improve 
matters. 

The teak planted by the side of a road leading to the bazaar, 
and ona slight eminence in the former plantation, show a 
bottor growth. The best sapling there is fairly straight 
and cylindrical, and measured 2 fect 9 inches in girth and 50 
faet_in height, 

Tho sissu was sown in a nursery in 1872-73, and some of 
the scalling» planted out at distances of 16 feet on lund 
Jowor than that of the teak plantation, and liable to be 
slightly flooded in the rains, The girth of an average tree 
is 2 feet 3 inches and the largest eirth 3 feet 2 inches and the 
height of the plantation about 50 feet. 

The trees are somewhat crooked, and branch out before 
developing their trunks, but their condition would doubtless 
have been improved by closer planting. 

In another plantation the sissu seedlings were planted out, 
in the same year, at distances of 27 feet, on higher land which 
is never flooded. Here the largest tree measures 3 feat 10 inches 
ia girth, and tho totat height of the plantation is the same aa 
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before, but the trees have shoot trunks, and are very much 
branched. 

The khair (Acacia catechu) plantation consists of saplings, 
from seed sown in 1873 and 1874, planted out at distances of 54 
feet. Thoy are fairly straight, but many have been blown ont 
of the perpendicular, The average girth is 1 foot 6 inches, the 
Jargeat measured being 2 feet 1 inch, and the height is the 
same as that of the sissu. The site chosen is on land similar 
to that of the second sissu plantation. 

The general aspect of the khair and sissu trees is healthy 
and vigorous. 

I heard a local objection raised to khair plantations that 
the trees never attain largo dimensions, but £ have seen khair 
trees in the Eastern Duars fully 6 fect in girth, and of 
considerable length of truck. 

Small khair trees are also vory useful for house posts for native 
huts and shops, and for which purpose sissu would not be 
available on account of its high value and larger dimensions. 
It is, therefore, certainly worth while to plant out khair, which 
is an indigenous species in Kuch Behar. 

There ig also a small sfl plantation, which was made in 
1874-75, by planting out at distances of 7 feet seedlings 
about 18 inches in fength, which had been brought from a sil 
forest in the Westorn Duars, at a considerable distanco from 
Kuch Behar. The saplings have an average girth of 1 foot 8 
inches, that of the largest being 1 foot 6 inches, The tallest 
trees ara in the centre, and are about 30 feet in height, the 
inferior height of tho outer trees of the plantation being quite 
perceptible, and plainly showing that sal prefers a dense growth. 

This plantation has been very successful, there being scarcely 
a vacancy, and the saplings are full of vigour. 

It would be of great interest to foresters if certain trees of 
the sfl, sissu, and khair plantations were marked, and_their 
dimensiona measured and recorded annually with a view of 
assisting to determine the rate of growth of these apecios. 

A fow jartl trees (Largerstramia Regine) wero also planted out 
in 1873°74, but have made little progross although they 
apappear to be healthy, ihe girth of the largest being 2 feet 
4 inches and its height 16 feet. But it bas more tho 
pearance of a shrub than of a treo, its trunk being only 6 
feet long before branching out freely. f 

Greater moisture is-required for this species, which delights 
in marshy ground, and flourishes along water-courses which 
overflow their banks in the rains, and in the damp forests of 
Darrang in Assam the tree attains large dimensions. 

The soil in the plantations consists of a sandy loam, and is 
normally covered with thatching grass, except in the lower 
sissu plantation, where the soil is darker colored and swampy, 
and kutchu plants abound, 
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The Government of the Kuch Behar State is taking advantage 
of existing patches of hair forest in the low-land near some 
of the water-courses to plant out khair and sissu, and to sow 
seed of their species in furrows ploughed up at intervals of a 
fow feet. 

Over 1,500 sil seedlings wore also brought from the Western 
Duare_in 1879-80, and planted out near tho station, but this 
method is expensive. ere nro three small blocks of sfl 
forest_in the State, and it is to bo hoped that they will be 
looked aftor, and the area increased by plantations of sfil and 
other trees, as the scarcity of timber is already severely felt, 
and teak is imported at a cost of Rs, 3-12 per cubic foot 
for local works. Sissu from the Western Duars is now in the 
Artizans’ School, where all kinds of carpenters’ and wheel. 
wrighis’ work are undertaken, 

The scheme for those plantations, made during the Maha- 
rajah’s minority, doubtless originated from the proximity of 
large areas of Government and private forests in the neigh- 
bouring districts of Jalpaiguri and Goalpara, comparison. with 
which attracted the attention of Government to the unwooded 
state of Kuch Behar; but the people of other plains districts 
in Bengal, who are almost entirely restricted to the uso of 
bamboo for their house posts, must suffer great inconvenience 
from the necessity of replacing them every two or three years, 
This must be particularly troublesome to shop-keepers and 
merchants, as the bamboo posts of their buildings allow the 
white ants to have access to their stores and to the roofa of 
their houses. 

Tt is also a question for the agriculturalist whether the use 
of cowdung as fuel can go on indefinitely without impoverishing 
the soil, and whether Government should not endeavour to 
establish fuel reserves for the people. 

But little is being done to utilize or reservo such waste 
Iands ns still exist for plantation, and it may bo thought that 
the permamont settlement bars the way to such improvements. 
Government, however, still retains the right to acquire forest 
land in the interests of the country, aud proprietors might 
probably be induced to part with areas which may be of little 
uso for cultivation, provided they were adequately com- 
pensated, 

Tho large private forests of the Goalpara district, com- 
prising au area of nearly 500 square miles, principally of 
sil foreats, and admirably situated with respect to land’ and 
water carriage, have supplied hnndreds of thousands of house 
posts and small timber for Lower Bengal, since British rule 
was ostablished, and the zemindars of that district have lately 
been further enriched by the acquisition of large tracts of 
sil forest in the Garo Hills where, ten years ago, when the 
Garos were independent, neither they nor their agents dare 
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scarcely show their faces. Hardly a tree over three feet in girth 
ean now be found in these forests, and it is likely enough 
that, as the proprietors find their forest revenue dwindle away, 
they will give up the forests to the wasteful system of 
cultivation called jhooming, which prevails in these parts, and 
which, if persisted in, will end in eradicating the sal. 

In this manner the private forests in the neighbouring 
districts of Rangpur and Maimensingh have almost dis- 
appeared, though they still contain a few patches of sil 
forest worth protecting, and of being increasing in area by 
planting after the model set by the Kuch Behar State, 

I do not wish to over-estimate the work done there, and tho 
area of the plantations referred to are at rent only trifling ; 
but the project of improving and extending by plantation tl 
tracts of khair and sil forest still left in the State is very 
commendable, and might be followed with advantage in other 
plains districts of Bengal. 

When wo consider that the forcsts in France occupy moro 
than a sixth part of her area, and are preserved both in her 
plains and fit tracts, we can only wonder at tho apathy 
which would allow forests to disappear from the plains of India, 
or make no effort to restore those which formerly existed. 

Forests fairly stocked with saplings, although destitute of 
mature timber, are of the same character as plantations, which 
could only be made artificially after a very great expenditure. 

Private owners, a8 a rule, will do very little to preserve 
their forests, and nothing to improve them, and the present 
Government Forests of Assam and Bengal will probably only 
be found capable of supplying the demand for large timber 
suitable for varions treks and public works, It is, therefore; 
worthy of consideration, whether in order to ensure a supply 
of building material and fuel for the millions in Bengal, 5 
far-seeing Government might not now, at a comparatively emall 
cost, acquire posacssion of the private forests which are still 
left, and endeavour to improve thom and tocreate reserves 
by plantation in districts whore they have ceased to exist. 


WRF. 


Trees as a protection from hot or violent winds, 


In the correspondence column of the Indian Tea Garette 
of the 4th April 1881, two letters, hereunto appended, have 
appeared, which discuss the practical benefit derived from trees 
or stim as affording protection toa tea garden against hot 
winds, 

‘As all the services which trees are capable of rondering to 
the community form a subject of study for forest officers, 
aud the power of resistance to the wind possessed by belts of 
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trees is an important consideration in arranging the order of 
folling (asstette des coupes), 1 hope that the following remarks 
oy prove interesting to the readers of the Jndian Foreater, 
and, if at the same time they are of any service to the corre= 
spondents of the Indian Tea Gazette, whose letters have calied 
them forth, my object in writing them will bo fully attained. 

The effect of forests in tamporing and checking the force of 
the wind is frequently alluded to by writers on forest 
economy ; and if Laos a few of the passages which I have 
met with, it-is because I think that will be the most conclusive 
manner of testifying to this, important rél/e of protection which 
trees and forests perform for the benefit of neighbouring 
cultivation. 

The Americans, who have often been reproached with the 
wanton destruction of their forests, are now endeavouring to 
re-establish them. A notice on the subject, by Mr. G. P. 
Marsh, which occurs in the Revue des Eaux et Foréts for 
October 1880, under the title, “Le reboisement aux Etate- 
Unis, begins by pointing out the value of trees to the 
settler on the prairie as. a protection againat the wind. Tho 
passage, translated from the French, is as follows :— 

“None can better apprecinte tho benefits conferred by forests 
than the settler on tho prairie, whose dwelling is ever exposed, 
ag a ship on tho ocean, to the fury of the violent and changefal 
winds which sweop across the bare and level plains where no 
obstacle checks their impetuous career. 

“‘Soated by the hearth in the depth of winter when his 
dwelling, buried in snow, looks like a mole-hill in the midst of 
a vast expanse of moorland, he regrats that, when some 20 
or 80 yeara ago he was selecting a site for his dwelling, he 
did not plant out with trees a fow patches of hundreds of acres 
of which his holding consists. Had he done s0, bis house 
would now be enug and quiet, with a fine clump of trees to 
shelter it from the north-west wind. His garden would not 
be dried up by the first dry wind of summer; and he would 
not see his fruit blown off and destroyed by the wind. 

. * * * * 


“There are very few among the pioneers of the far West 
who have had this forethought ; but the wisdom of those few 
is now so manifest, that from one end of the prairie to the 
other it is felt that the planting of trees is an object of public 
importance.” 

‘As showing the advantages expected from this planting of 
trees, the last paragraph of the extract from The Scientific 
American, entitled : “ Preservation of Forests,” which appeared 
in the Indian Forester for July 1879, may be quoted :—“ Any 
State where these precautions’’ (planting groves of trees, 
quickset hedges, trees on road sides, ke) “should be goner- 
ally adopted, would soon be so unmistakeably distinguished by 
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the unfailing humidity“and freshness of its fields and the 
abundance of its crops that the sheer necessity of competition 
would induce backward neighbours to try the same experiment, 
and before long the maxim would not only be generally recog- 
nized, but generally acted upon, that husbandry and tree 
culture are insoparable,” 

This cortainly points to practical benefit to be derived by 
agriculture or other cultivation from the planting of trees in 
their vicinity; and this, too, without its being necessary to 
establish extensive forests, or even to distribute the trees with 
the special object of forming a protective belt. 

Forests, too, are effectual in tempering the winds, rendering 
the climaie of the placo more equable.—(Baudrillart, Dietion- 
naire: Forestier.) 

A writer in the “ Zadépendance Belge” of 18th June 1865 
thus describes the effect of forest trees:— 

 1st,—They prevent the sun’s rays from reaching the ground 
and heating it. 

« 9nd.—By the expanse of branches and leaves they multiply 
the cooling surfaces affected by nocturnal radiation. 

“ 3rd,_—The upper layers of the air, cooled in the tree tops of 
the forest, sink, by their increased density, towards the 
earth, and thus is kept up a degree of cold considerable in its 
intonsity, and thereby a well maintained moisturo. 

«From what has just been stated it may be clearly deduced 
by scientific reasoning that forests lower the temperature of 
their locality and render the climate at once cooler and 
moister.” : 

T believe that these views are rather one-sided, and that the 
fact really is that, as forests absorb or part with heat very 
slowly, and as the air inside the forests is not renewed so 
froely as it is in the open, forests have an equalizing and regulat- 
ing effect on tho heat of the local climate, and tend to absorb 
the heat of hot winds and to give back this heat as the weather 
becomes colder. 

Tn the “'fransactions of the Academy of Science of France” 
(Comptes Rendues) Vol. LX., sitting of the 10th April 1865, 
memorandum may be found which establishes the opinion 
that forests afford shelter from the wind to cultivation in their 
neighbourhood ; and it is pointed out that this action is moro 
effectual the higher the trees. 

Tt has boen noticed in many countries that extensive denu- 
dation has caused hot winds in summer and hail-storms in 
winter. Thus the occurrence of bail-storms has been remarked 
in the vineyards of many parts of France to have been caused 
py the destruction of a sereen of forest vegetation which 
previously warded off the winds and their attendant storma, 

‘A woll-known instance of the protection afforded by plan- 
tations of irces is the great work of fixing the rolling sand 
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jnills in the Departments of the Gironde and Landes, which 
was first effected by Bremontier, and is still being carried on. 
In this case not only had the wind to be combated, but the 
substance of a moving rango of sand-hills to be consolidated, 
so that the wind should not be able to roll it, piccemeal, 
inland, 

The authority of M. Lorentz and Parade (Culture des 
Bois) will, T feel sure, be admitted on this subject to be the 
best that can be adduced. Speaking of the climate of plains, 
(p. 21, 5th edition) we aro told that “the absonce of forests 
or other plantations makes itself felt (just as tho total absence 
of large surfaces of water) by an increased heat and drought 
in summer, and in winter adds to the intensity of the eold.” 

As regards the effect of a belt of trees in protecting the 
ground behind it from the wind, the third chapter of the work 
just quoted, treating of the laying out of compartments o¢ 
forest for felling, contains much that is instructive. The fol- 
Jowing passage ( pp. 205, 206) is particularly applicable :— 
« Té is an addition to the advantages of the rule we have just 
been discussing to leavo standing on the west and south 
margins of the forest, when the fellings ronch those parts, a 
helt of trees forming deep forest of a width more or less con- 
siderable (100 to 50 fect) according as the place is exposed 
or sheltered, as the trees are deep-rooted or the reverse, &e. 
Tt is well known that near the margins of a wood the 
trees are generally more branchy and stunted, and more firmly 
rooted than in the interior, and that having grown up under 
the constant action of the wind they naturaliy withstand its 
violence better,” 

Monsieur Bagneris, in his Manuel de Sylviculture, concludes 
his remarks on the admitted climatic effect of forests in 
these words :—“ Lastly, the forests break the force of the 
winds and check their’ violence.” Again (p. 218) on the 
subject of laying out compartments for felling : “When the 
aide directly exposed to the wind is reached, it is always 
necessary to maintain intact on that side a zone to bo kopt up 
as deep forast and worked by selection follings. Tho width to 
be given to this belt must vary according to the resistance 
it has to offer ; but, to be effectual, it is seldom that it can be 
anade less than a hundred yards wide.” 

On exposed ridges or plateaux, as well as in narrow valleys 
awept by the wind, it is often necessary to inerease the width. 

In the * Indépendance Belge” of the 20th June 1865 the use 
of forests as screens to protect. cultivation from the wind is 
discussed. Their influence—and Arago is cited in support of 
this view )—is ono of equalization; and tho writer proceeds to 
say: “It is for man, and particularly for the agriculturist, 
to know how to constitute such screens as will be free from 
any drawbacks that might be presented by dense forests of 


48 rRBEs As A PROTECTION FROM HOT OR VIOLENT WINDS. 


vast extent. Now for this purpose extensive forests aro not 
needed ; sereens of treos, quick-set hedges, plantations round 
the homestend and along the ronda will, afford ample shelter, 
without occasioning, as forests might, late epring frosts and 
thereby often endangering the crops.” 

The circumstances of different localities must necessarily 
vary so greatly that no rule can ba Inid down aa ta tho width 
of the belt of trees; but as regards shruds and quick-set 
hodges affording ample shelter, ‘that, I think, depends on the 
intensity of the danger to be counterneted and the extent of 
ground to be protected. The resistance of the belé of trees 
will be in proportion to its density and the firmness with which 
the trees in it are rooted ; the extent of ground it will protect 
will be greater or less as the trees forming it are tall or 
short, 

I believe that the distance behind the belt to whieh the 
shelter extends is about twenty timea the height of the screen, 
No doubt there is some mathematical formula, whereby, with 
certain data, it might be computed ; but the surest and simplest 
plan will be to rely on actual observation in each case, One 
may expect that a low wind sweeping over a level plain, and 
a wind coming in a slanting direction, as from the aide of a 
mountain, would not be counteracted to the same extout by a 
Delt of trees of a given height,—so that I should expect to 
find the oxtent of ground sheltered to depend very much on 
the angle of incidence of the wind. 

As to the best kinds of trees to be planted, in the absence 
of existing timber, they must above all be suitable te the 
soil and climate—of hardy growth, capable of growing up in 
tho exposed situation where they are to be placed, Such na 
are gregarious and will form a dense thicket are to be pre- 
ferred, and valuable kinds, if suitable in other Tespects, 
should be used in preference to those which are useless as 
timber. If the winds to be counteracted are constant, ever- 
green trees, which keep their folingo thronghout the year, 
aro to bo preferred to deciduous kinda. According as 
tho winds aro hot or cold the kinds should be chosen 
which are best suited in this respect; thua, in Enropo, the 
seotch fir (Pinus sylvestris, Linn.) is fonnd to resist cold 
better than the maritimo pine (Pinus maritima, Linn.), which, 
in the winter of 1879, succumbed to the cold extensively in 
the north and centre of France. 

Sissu (Dalbergia Sissoo, Roxb.), which is recommended by 
both “ Ei.” and “ Aliste” for very good reasons ns suitable for 
planting in amongst the tea bushes, would be very useful 
also for the belt of jungle as it is gregarious and hardy, grow- 
ing in tho stoniest soil of river beds exposed to the winds 
which sweep down the valleys. It is also a quick grower, 
and the wood is valuable for cart wheels, furniture, gun carri- 
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ages, &c. ; but it does not, as a rule, form compact or dense 
forest. It would be useful on the outside of the belt by its 
hardy temperament and firm root hold. 

Bamboos have the advantage of growing to their full height 
very quickly, and when propagated by off-sets they form 
good-sized clumps in three or four years. “ Aliste” remarks that, 
the bamboos in his part of the county are all flowering, and 
asks if there is no remedy to prevent their dying after running 
to seed. I believo there is not. I was informed a few years ago 
that the bamboos ina part of Orissa had all died in this way. 
In Drary’s “ Useful Plants,” 2nd edition, p. 64, we find that “at 
the age of 15 yenrs the bamboo is said to bear fruit—a 
whitish seed-like rice, and then to die.” I have notieed that 
the forest bamboo of the Terai, (Deadrocalamus Lamiltonii) 
is flowering pretty generally this year ; but the phenomenon 
docs not universally affect all the bamboos. I have also 
noticed clumps of this bamboo in a languishing condition which 
had lately flowered. 

Tho bamboo is very useful to tea planters, and is frequently 
planted on estates in the Darjeeling Terai. It is also very 
firmly rooted, and the clumps have a good broad base. This 
is important at least for the outside of the belt as they may be 
used in plices of deep-rooted trees should the soil not be deep 
enough for their growth. But whatever treo or shrub is used 
on tho outside, all the low branches must be kept. Stunted 
trees, with branches feathering down to the ground, will be 
most useful, At page 68 of the Inptan Foresren for July 
1880 this sentence oceurs :— 

*< Tn exposed situations both the pruning and thinning of 
trees should be much lighter round those margins of planta- 
tions whieh face the prevailing high winds of the district, 
By too closo packing it often happena that only the face of tha 
very ontermost trees are dotted with foliage, so that any 
injary to one of these admits the destructive winds. This 
may be guarded against by a judicious early thinning of such 
margins, eo a8 to scoure a belt of low-branched trees—(A. J. 
Burrows, in The Garden).” 

The India-rubber (Ficus elastica, Roxb.) would be a good 
evergreon trea for the outside edge where permanent foliage 
is desired. It will grow in most soils provided they are well 
drained and permeable ; and it also requires plenty of snn- 
light. Its roots take firm hold of the soil. Cedrela Toona 
might also be grown as suggested. It is a shade-loving tree, 
and its being planted amongst other kinds would draw it up 
with a fine clean stem, so that the trees would be likely to 
give good timber. ‘Ihe toon is capable of attaining a height of 
seventy {eet or thereabouts, but requires a moist, rich, soil and 
a sheltered situation, otherwise its growth is stunted. The 
young plauts are apt to be broken by deer browsing on the 
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leaves, The new shoots also suffer from the attacks of a 
grub which eats into the pith, 

If the soil is suitable it would be worth while to grow toon, 
as the timber is greatly esteemed for tea boxes and furniture. 

As regards the raising of sissu in q nursery as recommended 
dy “E.,” I think under the circumstances it would bea waste 
of time, Sown broadcast, sissu germinates very readily, nnd 
the seedlings grow far more rapidly than tho plants raised 
in the nursery and then transplanted. It would be better to 
sow broadcast over the whole of the proposed belt and to 
thin out any plants reqnired for planting in the tea replacing 
them by toon, &c. Sissu seed is very plentifully produced, 
and fs easy of collection as the pods are indehiscent, and there 
is no danger in leaving it to get fully ripe upon the trees. 

Toon seed, however, should be collected as soon as the fruit 
hegins to ripen, for if tho eapsules aro left to open, all the seed, 
which is very light, will be loat, Toon may withadvantage be 
raised in a nursery, as it requires particular care to screen the 
aced beds from the sun and to protect the young seedlings for 
the first few weeks. To effect this, a rough roof of elephant 
grass or loosely-woven mats, through which the sunshine can 
filtor as through a cullender, should be erected over the seed 
beds, ‘The seed should only be lightly sprinkled over with 
earth, The best time for sowing is early in the rains, as soon 
after the soed has been collected as the ground gets damp and 
warm, 

The gormination of the seed of Ficus elastica is rather 
difficult. 1t requires a well-drained soil, yet a warm moist 
‘atmosphere like that of a greenhouse; the secd should bo 
fresh gathered; the beds shonld be heaped up in little mounds 
and the seed sprinkled on the sides of the mounds. Pounded 
brick and charcoal have been tried as soils for the seed-beds, T 
would recommend a compost more apt to retain moisture, 
mixture of pounded brick, charcoal, decayed leaf-mould and 
moss gathered from the branches of treea; aud that the mounds 
be made with this. 

Water should be given often enough to keep the seed-beds 
moist, but thoy should not be deluged with water, nor should 
very cold water be given but having the same temperature as 
the soil. 

The Ficua elastica grows readily from cuttings, if struck in 
soil that las been well hoed up, and the cuttings are put in 
during rainy weather when the soil is warm, say duly or 
August, in'a sunny place, ay 

‘Wherever possible it would of course be preferable to utilize 
existing trees; for, however quick-growing the kinds planted 
may be, if will take a long time for them to attain thoir full 
height, or, in other words, their maximum protective effect. 
But it seems that the garden “ IF,” alludes to is situated on an 
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open space as yet too slightly wooded. To judge, however, by 
the opinion of a correspondent of the Jndian ‘Yea Gazette who 
writes from the Nilgiris, planters do not always select the site 
of their plantations with a careful regard to the local condi- 
tions affecting climate, He says: “Iam inclined to the idea 
that a want of special knowledge has contributed greatly to 
the non-suecess of tea growing here, In many instances very 
exposed windy situations have been choson instead of the low- 
lying bumid valleys; and sometimes, I think, fixing the site 
of a bungalow on a nice spot, and having the tea cultivation 
close by, lias had something to do with it.” It is interosting to 
sea that tea planters who occupy a most important area in 
many districts and have a great landed interest in the country, 
take interest in forests for the sake of the protection they 
afford, as well as for the produce they may yield, 
F. B. Manson, 


THN PRACTICAL RENRFIT OF TREES OR ANRURS AB A MEANS OF STOPPING 
THE FORCE AND REFEOTS OF THE WIND, 

Srn—" FE." your “special correspondent” for Dehra Doon, wants 
to know “the practical benefit, if any, of trees or shrubs as n means of 
stopping the fore and effects of the wind?” 

F gatiier from * ffs” letter that the garden he knows of is visited by 
hot winds; they cannot, however, have a very long and lasting effect, 
otherwise the very creditable yield of “426 Ths. of tea per acre over an 
area of 712 acres” could not surely be obtained. All the same, the winds 
must be very bad for tea, no matter how slight; and E for one ean, I 
think, understand “ F.’s” apparent anxiety to overcome the evil caused by 
them. There is no doubt that trees do, to a certain extent, break the forca 
aud effect of wind, and as the garden “ F.” alludes to is“ on an open space 
as yet (00 slightly wooded,” it would certainly do no harm to plant more 
treea all over it. I would recommend his laying down nurseries of sissu, 
(the seed must be easily procurable in ‘the Doon), and removing the 
seedlings when they have well grown, and are three to four feet high, I 
would plant them all over the garden—in the tea, and by the roady; any 

round in, or near the garden not fit for tea might, I think, advantageously 

e turned into a clump of sissu trees. I suggest the sissu, ts know 
tea grows well under its shade, as it is nut a surlace fecdor, and con- 
sequently strikes its roots well down, and not into the ten bush, 

f I had ever so little hot wind to contend against, { would be very caro. 
ful to leave the outside of my bushes well covered, so that my bushes 
themselues might offer resistance to such wind, and T would be very careful 
how I thinned out. L would cultivate my garden highly, so thet my 
bushes would he able to stand a little hot wind. 1 would sco that the bushes 
ave in a good healthy state, and not being over-pruned or over-piucked ; 
but I believe the best advice Tran give “I,” is to do pretty much the same 
as is done where they get 496lbs. of tea per acre over an area of 712 
acres,” which is certainly not dad for a“ non-regulation tea laine 

PLAN FOR PROTECTING 4 PLANTATION FROM THE HOT WIND3, 

Sia,—I have just been reading the very intoresting letter of your 
Special in these paris; and I caunot help but take up my pon and follow 
his oxamplo, as far ag my poor abilities will allow. Ton in all its branches 
is an inexhaustible subject. to write about, and here in the Doon, 
Imay say, the Tea Industry has seareely passed its infauey, consequently 
any anouut of information is needed on Various points relating to its 
cultivation and manufacture, about which opinions are so very diversified 
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at presont. Tam glad to sce one like " F.” boldly take up his quill and 
freely ase for information ; ab the same time willingly contributing his 
quota of knowledge for the benefit of his brother planters. If only 
others could be persuaded to follow his example, in, even, go little as to 
scribble a feyr lines, and give their opinions occasionally, L am sure @ 
large amount of tseful and profitable information would be published, 
‘which would benefit everybod: 


ised for protecting a plan 
ob winds. His iden of planting bolta of 
trees, and thick rose-hedges would, in my belief, be not found to answer 
practically, though in theory it seems good. Not only would it be o 
Yyery expensive and troublesomo operation planting out and tending this 
beltof trees, but in the end it would not protect the whole of his garden, 
but simply have eflect on those bushos immediately alongside. No belt 
of trees, unless dense, and all but impenetrable, and frora 80 to 100 
yards wide, could effectually break the force of the hot winda we have 
sometimes in April and May. I believe there is no complete remedy for 
a garden so exposed, so we must look for a partial mitigation of the evil 
only. It ia not only tho scorching dry winds, but also tho burning 
vortical rays of the sin, that shrivel up and kill the bush. This last 
evil can easily be overcome by planting suitable trees in among the tea. 
Tt costs comparatively little, and the troes can easily be manured, pruned, 
hoed, ets., at tho same time as the surrounding tea, The tree, facile 
rinceps, for a tea plantation, is the sissum or sissa (Dalbergia sissoo), 
for the following reasons: a fast grower; haa deep roots, not sure 
face feeders; it is covered with foliage during the hottest time of the 
year, giving a light equable bade, end its sheds all its leaves and soed- 
pods during the cold weather, when shade is not wanted, the leaves, ete., 
forming valuable leaf mould ; added to this, itis a handsome tree, Next to 
the sissum, one might plant the toon (Cedzela Toona), which is also a 
ood tree, but not so ood ae the former. Both aro valuable as timber. 
esides these two, I would not plant any other kind of tree in among 
the tea; all others seem to have somo injurious effect. But above all 
never have a mulberry even closo to tea; its roots sproad out and are 
almost entirely surface feeders, and the droppings of leaves and berries 
havo a sort of blighting effect on anything growing underneath, ‘There 
are Anumber of other trees that do undoubted harm to the tea bush, 
Dut they are too many to cnumcrate here, and I beliove ato fairly well 
known to those interested in the matter. 

‘While on the subject of trees, I may,"ea passant, mention an unusual 
phenomenon up here, that is the seeding of all tho bamboos, whieh add 
go much to the beauty and appearance of our charming little station. 
T bolievo it is a well-authenticated fact that the bamboo dies immediately 
after running to seed, Is there no remedy for this? Would not eutting 
them down to the roots, while they are still in flower, tond to save them P 
T dare say some one of your numerous readers down in Bengal could 
enlighten us all on the point. It would be such » pity to loso all tho 
heautifnl feathery chumps we have alongside our roadways here, from 
sheer ignorance about their life and growth. 


ALisTR. 
Dekra Doon, 29th Mareh 1881, 


—(Indian Tea Gaxetie.) 
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Gffects of Movest Denudation on the Decean side of 
the Giestern Ghits. 


Tn chain of mountains, known as the Sahyadri 
Ghats, which lie between the Konkan and tho Mawal country 
of the Deccan (both southern and northern), is very inter- 
esting and instractive to forester, ns it abounds in 
valuable trees and new and rare plants, “There is a strange con- 
trast in the character of the vegetation, which is found on the 
two opposite slopes, the eastern or Deccan side of the Ghats, 
having its crest covered with moist forest, while the 
western slopes facing the Konkan are occupied with dry 
deciduous vegetation. The temperature as well and the habits 
of the people widely differ, thongh the configuration of the 
country, both in the Konkan and the Deecan, is somewhat 
alike, 

‘The several rivers, such as the Krishna, Godavari and Bhoema 
(the great drainers of the Deccan), with their tributaries too 
well known and too numerous to be mentioned here, have 
their head waters on the crest of the Ghats, and run in ‘an 
casterly or south-easterly direction through the fertilo plains 
and rich valleys, bounded by the spurs of Sahyadri, which 
stretch eastward and separate the river valleys, Thoso 
cross ranges of hills give rise to, and feed numerous streams 
and perennial springs, which ultimately throw themselves into 
the aforesaid rivers, 

The Western Ghats and their off-shoots were all 
at ono time covered with aplendid vegetation ; but having 
been invaded by a rude cultivation, which oxisted until a 
vory recont dato, they hnvo boen doprivod of their natural 
covering in a more or less degree, 

This attack on the tree growth was, perhaps, arranged by 
the rural tribes with the innocent desire of securing 1 bare 
subsistence, and not to defeat the efforts of nature in producing 
trees and shrubs for the comfort of man and to serve his 
purposes. 

It is not that the cultivation of the hill land extended 
along with the increase of population ; but itis probably due 
to the inveterate habits of the people, who preferred to get a 
small produce off an extended area of cultivation, than by 
a system of farming, manuring, and rotation of crops to make 
a small, but compact, area yield the samo, or a larger roturn 
with leas expense. 

The natural consequence of all this is, that the outturn of 
an acre of cultivated land is now far less in quantity and 
quality than what it used to be some time ugo. But that is 
partly attributed to tho soil not being allowed sufficient rest 
in order to regain what it bas lost in the shape of fertilizing 
ingredients, and partly to the loss of natural manure, cou- 
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sequent on the destruction of all the vegetation on the hill 
slopes, the artificial manure being utilized for other than 
legitimate purposes, 

Besides, with the disappearance of the forests, the rain~ 
fall haa become uncertain, though the quantity falling every 
yerr does not seem to have diminished. That the absence 
of treea promotes aridity in the soil is now perfectly deducible 
from the scientific researches and observations which have been 
made both in Europe and in India, and this absence renders the 
soil quite incapable of absorbing the surplus rain water, of let- 
ting it out in the form of springs and flowing perennial streams, 

of retaining moisture within itself so a8 to produce sub- 
soil irrigation. It would not, therefore, seem unlikely, even 
to the casual observer, that each of the above and other 
causes has more or less, under different combinations of cir- 
cumstances, contributed to diminish the productive power of 
the cultivated lands, both in the neighbourhood and at a 
distance from the place of forest denudation, 

Eiven the old inhabitants of the Deccan districts, though they 
feel no interest in ascertaining the eauses of such phenomena, 
have begun to see that several springs have disappeared, the 
climate has become greatly drier, the seasons more uncertain, 
and the land less fertile. 

Simultaneously with the change in the climate and with 
forest denudation, a change in the production of crops followed. 
inevitably, and wherover the soil becomes unfit to produce 
wet crops, the cultivation of dry crops is being substituted, but 
it is feared with no great benefit to the cultivators. 
Dry crops usually thrive well in localities where the average 
rainfall is loss than 30 inches, and whero the ground is beyond. 
the influence of the south-west monsoon; but here the dry 
crops seem to have migrated far to the west and in a moist 
climate near abont the Ghats, where, as has already been 
said, the rainfall is not diminished, and is more than 75 inches, 
and though its fall has become uncertain, or rather unseason~ 
able, if often rains continuously and copiously so as to 
injure both dry and wet crops, the former owing to excess 
moisture produced by continued and heavy fall of the sonth- 
weatern rains, and the latter for want of it, when the rains 
withhold at times, when it is required, owing, as previously 
remarked, to the rainfall having become uncertain. 

Thus, with the extension of cultivation at the sacrifice of 
forest property, and with the change in the growing crops, 
the condition of the ryot does not seem to have in any way 
improved; on the contrary he is sinking into difficulties, which 
are likely to increase, aa time rolls on, through his ignorance 
and consequent disregard of the laws of nature, He is not 
only obliged to remain half-starved for 2 considerable period 
of the year, subsisting only on the produce of the jungles, 
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which too he is refused by what seems to him the avenging 
hond of nature, and even then he is hardly able to pay 
assessment due on the largo area of land unnecessarily brought 
under cultivation, nor is ho able to provide himself, or his 
family, with the other necessaries of life, Such a state of 
things is no doubt pitinblo, and instances thereof will be found 
in almost all the villages inthe Deccan. 

In the majority of enses, the ryot is compelled to sell other 
things than the produce of his fields, which accidentally 
happen to be in his possession, such as cattle, fruit treo, like 
Fanaa aud Amba, to eatisfy the demands of the treasury, or 
those of the sowkar (money-lender), 

Now the question naturally arises, whether the land revenue 
will in any way continue to be augmented as has hitherto heen 
the case, though that inerease was due more to tho extension 
of cultivation of the hill lands than any thing eleo, and 
punetually realized without any trouble despite the wretched 
condition to which the ryot is reduced? And whether the 
assersment fixed by the Survey Department on the different 
descriptions of cultivated lands is in any way heavy? But 
such, it is believed, would not be the case. Qn the contrary, 
it seema very probable that the income derived from the land 
revenue will eventually suffer to a great extent, and it would 
he diffienlt, if not impossible, to realize the whole amount of 
assessment, as is now evident from the large area of land 
which is being annually thrown up by tho ryots under 9 
pretext of heavy assessment—the real canse, however, of such 
proceeding being the incapacity of the land to remunerate the 

ators owing to constant cropping. 

‘he condition of the ryot residing in the Eastern part seems 
somewhat better than that of his brother in the West, owing to the 
adoption of rather an improved mode of cultivation, which he 
js forced to resort to, a8 nothing is left for him to depend upon 
in the shape of forest produce like his neighbour in tho West, 
and he is gradually compelled to. resign indolent habits to 
earn his hrend. But still his condition does not seem to be 
very enviable; because it is to be borne in mind that the 
fertility of the land in the broad and rich valleys in the Hast 
depends mainly on the great rivers, which take their riso 
in the Western Ghats, and on the artificial manuring with 
animal refuse which is now otherwise utilized. 

Apart from the climatic effects produced by the growth of 
troes on the country generally, their preservation is important 
on other grounds,” Much wood is every day used by the 
ryots, and it is as essential to the general well-being of tho 
people as food and water. The demand for wood is great, 
and will be greater still, owing. to the railway line running 
through the greater portion of the Deccan. 
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Thus, when it was found that public interests were at stake, 
the Forest Conservancy in the Decean and in other parts of 
the presidency could not he neglected any longer, the Inspector- 
General was invited in 1870 to visit the remnant, of tho forests 
of Bombay for the purpose of dovising measures for their 
future management. No practical effect, however, was givon 
to his excellent suggestions until Sir Richard Temple, the 
staunch friend of Forest Conservancy in India, became 
Governor of Bombay. 

During the time Sir R. Templo was at the head of the Bombay 
Government, he not ouly earnestly employed himself in putting 
forest administration in the presidency on a more sound 
footing, but quiotly endeavoured to impress on the mind 
of tho nativo administrations the desirability of protecting 
their jungles from further destruction by helping them in 
every way possible. He visited their forests at all seasons, 
and offered suggestions in their future management, as it 
to secure their attention fo the important question of foreat 
conservation ; and he seemed so far convinced of the practi- 
eal truths of forest science, that he left nothing undone, even 
at the sacrifice of personal comfort to give effect to his views, 

A-system of forest consorvaney for the welfare of the Decean 
population has now been inaugurated and rules made which, 
while enabling the department to presorve tho trea growth 
on the hill slopes, tended to provide for tha wants of the 
rural population. 

Native Forester. 


Sorest Reorganization in Mysore. 


We have received a recent edition of a Bangalore paper 
describing the re-organization of the Forest Department in 
Mysore. 

The chief features of tho new arrangements appear to be that 
the forests of the Hassan, Mysore, Bangalore, Tumkur, Kolar 
and Chilaldroug districts are to be placed under native forest 
officers, who will be under the immediate orders of the respec- 
tive Deputy Commissioners. . 

These officers, while consulting and carrying out orders 
received from the Deputy Commissioners, will ba responsible for 
the successful administration of the foresta, and will submit 
their reports, returns, &c., to the government through the 
Deputy Commissioners, who will forward them in original with 
any remarks he may wish to make. / 

Mr. D. E. Hutchins, Assistant Conservator, is to have direct 
charge of the fuel plantations on the line of the Madras rail- 
way, and will also periodically inspect and report upon the 
forests in the abovenamed districts, and lay down instructions 
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for the guidance of the forest officers concerned, and will act 
generally as a consulting officer to the Government. 

In the Bangalore district the individual forests are to be 
placed in charge of foresters selected from the ryot classes on 
small pay—Rs.7to Rs. 12. Forest guards are also to be taken 
when required from the local working population, and they will 
be expected to do such work asclearing the firo lines, &e. Their 
pay will not exceed Re. 5.0 month. In certain cases, however, 
where more experienced and intelligent men are reqnired, the 
present foresters on higher pay will be retained, and a few of 
the present guards may Tikewise be retained, The felling 
operations will be conducted by the foresters abovenamed. 

The forest officer in charge of the Bangalore district (Narayan 
Rao, probationer) will also have to supply the required quantity 
of fuel to the railway. 

All the larger district forests, excepting the small and unim- 
portant jungle tracts in the immediate vicinity of the villages 
which may be properly left to the villagers for conservancy and 
private use, will be amalgamated with the State forests, and 
the separate classification of the district forests abolished. 

No unnecessary restrictions will be laid on the cutting of 
fuel and bamboos, except compliance with such rules as ara 
required to promote reproduction ; and it is expected that the 
permit system, when thus introduced, will afford a considerable 
revenue to the department. 

In the Tumkur and Kolar districts a similar forest staff will 
be entertained. In some of the more important forests, however, 
more highly paid foresters will be retained, who will, under the 
orders of the Deputy Commissioners, carry out Mr, Hutchins’ 
written orders for the proper conservancy of tho forests. 

In the orders issued on this subject by the Dewan to H. H. 
the Maharajah, attention is invited to the development of forest 
products, such as gall nut, soap nut, lac, tamarind, marking nut,. 
gerupoppu nut, &c. The attention of Deputy Commissioners is 
also called to the necessity of maintaining the forests on the 
crests of the hills and about the sources and banks of streams, 

The protection of fuel forests along the line of the proposed 
railway to Tumkur and beyond will also receive every 
attention, 

Orders then follow on the establishment and work to be done 
in the Mysore, Hassan, Shimoga and Kadar districts in which 
the staff is to be similarly organized. 

The new system when established will place the greater part 
of the forests under the revenue authorities. In many respects 
this is aun advantage; it will result in all probability in the 
Deputy Commissioner studying and taking greater interest and 
pride in forest matters than under the former system, and may 
very likely conduce to a more efficient protection and control, 
more especially in such matters as protection from fire, grazing, 
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&o., but there are also disadvantages resulting from’ more 
frequent changes in the officers and the successive introduction 
‘of personal views and theories. » 

‘We hope that after certain forests have been set aside for the 
villages, the remainder will, as suggested, be brought under 
management as State forests and the forest rules enforced. 

We are glad to seo that H. H. the Maharajah has retained a 
forest officor of experience to draw up plans for the acientifia 
conservancy and improvements of the State forests, and to con- 
sult on forest questions; but there is one point which is not 

ite clear: it would appear desirable that the forest officers 
should not become gradually absorbed into the establishments 
of tho revenue officers, but should belong to a district provin- 
tial list, and, if possible, ook for their appointment, promotion, 
&c., to one head, and not each man, to the Deputy Commissionor 
to whom he happens to be subordinate. 

It is presumed that one of the chief objecta of the change 
about to be introduced is a reduction of cost of establishment. 
It will be interesting to know whether the selection of the offi- 
cera of the lower grades from the natives of the spot, with local 
interests, will answer ; and we trast that some of the local officers 
will let us know by-and-bye, through the medium of the 
Inpray Forestia, how the new system works. 


Slowering of the Harge Bamboo, 
‘To THR EDITOR OF THE “ INDIAN FORESTER.” 


Sir,—Your correspondent, writing in, your April number 
aska for information regarding the flowering of the bamboo 
in the North-West Provinces and elsewhere. The following 
may be of interest, and if so, I would be glad to try and 
obtain further particulars regarding the history of the plants 
I refer to :— 

In several of the compounds of bungalows in Amritsar, and 
at inspection houses on the Bari Doab Canal, there are clumps 
of Bamboo. In 1879 2 large percentage, but not by any, 
means all of those in Amritsar, flowered and died, This 
partial flowering is no doubt due to the plants being of various 
ages, brought from various places, and likely enough not all 
of the same species, 

At Kohali, on the Lahore branch of the Bari Doab Canal, 
one of three or four clumps of, I believe, B. arundinacea, flowered. 
and died in 1880. Of the soeds which fell on the ground a 
good many germinated, and I saved about tweuly of them, 
which I had transplanted to several of the neighbouring 
inspection houses. These have mado healthy plants, and have 
produced shoots from two to threo feet long. ‘The clump from 
which these seedlings have been saved was in a position in 
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which it had ‘in former years been irrigated by the canal, but 
it had not been watered artificially during the last three years 
to my certain knowledge, and probably not during the last 
ten years, 

Craries TickELL, 
: Assistant Engineer, B. D. Canal. 
Lanore, May 1422, 1881, 


Powering of the Barge Bamboo at Dela Dun, 
TO THE EDITOR OF THE “INDIAN FORESTER.” 


Stn,—With reference to Mr. Smythies’ remarks about the 
bamboo flowering in April 1881, I beliove the larger number 
of individuals of four varieties, including Bambusa arundinacea, 
flowered and seeded, February—June 1880, in Pilibhit, Kheri, 
Bahraich, Gonda and Gorakhpur, and a large number of the 
remainder are now flowering. Most of the bambeos are in 
cultivation ; in tho forests we only have a patch, evidently 
planted years ago, in one forest in Bahraich and a few scattered 
specimens of the male bamboo (Bambusa stricta, Roxb. ; Dendro- 
ealamus strictus, Brandis’ Forest Flora, page 569) on the edge 
of a high bank of sal forest in the same district. What I fancy 
should be done in cultivation is to collect seed and sow it for 
keeping up the species. In the forest patch alluded to the 
Tnspector-General of Forests, in his late inspection of the 
Ouch Forests, suggested that the plot of ground in which the 
bamboos grow should be protected from cattle and fires, other- 
wise the cattle would soon eat every tender green shoot as it 
comes up, aud then the bamboos would become extinct, The 
other rarities alluded to are similar to, if not the same as, 
Bambusa Tulda, an unarmed bamboo growing in Gorakhpur, 
and Bambusa Baleooa (Brandis’ Forest Flora, pages 566-67). 
Some seeds were sown in the rains, and the seedlings were over 
a foot high in October ; it was found that thay did beat when 
they got partial shade from neighbouring trees. 

In page 7 of my Progress Report for 1879-80, I alluded to 
the aseding of bamboo and also to the seeding of the bamboo 
grass which grows in the hills, I have for the last few years 
always noticed in my Progress Reports the nature of the seed 
crop of sal; and, if other officers did the samo in regard to 
sal or their more valuable trées, it might be useful, 

Yours traly, 
E. 8. Woop, Capt., 
Conservator of Forests, Qudh Circle. 
Naini Tal, 24th June 1881. 
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TO THE EDITOR oF THE “ INDIAN FORESTER,” 


§iz,—A good many Shisham trees on the canal banks near 
Lnhore have died before they had formed any useful timber, 
a fungus growth having occurred round the base of their stems. 
I removed about 200 in one year which shewed these symptoms 
in a length of 10 miles. I caloulate that it represented about 
1 per cent. of the whole number of trees in that length, the 
plantations being narrow and a good deal of the distance 
yeh and kankur, and consequently almost bare of treos. 
These trees have not been irrigated since they were youn; 
plants, so that it was not due to water standing round their 
trunks, I would be glad to know whether a tree so attacked 
can be saved by any means. Tho fungus may be rather the 
effect than the cause, but I have noticed that trees on which 
the growth has commenced, invariably wither and dio within 
a few months. The trees I am referring to are as nearly as 
J can determine 25 years old. 

Crantes TICKELL, 
Assistant Engineer, B. D. Canal. 


Tanone, May 14¢h, 1881. 
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J). Prricia, Paper. 


Hote on Reh or Athalt Soils and Saline Bitett Ttaters. 
By Dr, Cenrzr, 
Chemical Analyst to the Govt. of the N. W. Provinces. 


A KEFERENOE was made to this office by Government regard- 
ing the treatment of reh or saline soils by chemical manures. 
My predecessor, Dr. Brown, had written a report regarding 
the use of nitrate of line as a remedy, and a copy of this 
was asked for. It could not be found in the records of the 
office, but I afterwards found that it had beon published in the 
selections from the records of the office of the Financial Com- 
missioner, and the gist of it was embodied in Powell’s book 
on Punjab Products. As I had made numerous analyses of 
such efflorescences, and studied their connection with saline 
woll waters, samples of which I had analysed from all parts of 
the Punjab, and as I had an opportunity of observing and 
learning something of similar soils known as alkali soils inthe 
Utah Basin and other parts of America, and of the methods 
used to reclaim them, [ beg to submit a few notes on my 
observations, I am indebted to Captain Ottley, of the Irri- 
gation Department, and Mr, Miller, Secretary to the Financial 
Commissioner, for access to the literature on the subject 
in the form of reports to Government. In the valuable report 
of the Aligarh Committee on the action of canals and irrigation 
in producing or extending reh, Medlicott gives a masterly 
exposition of the subject from a geological point of view, and 
most valuable information is contributed by Messrs. Buck, 
(bbetson and others who had studied the matter more from a 
practical point of viow. I propose considering more especially 
the chemistry of the production of those salts and the condi- 
tiona of their accumulation in soils and in the underground 
water—points intimately connected with each other, and 
equally important in the agricultural and sanitary aspecta. 
The efflorescences consist chiefly of sodium, chloride and sul- 
phate in varying proportions. In addition there is sometimes 
carbonate of soda, and I have usually found some magnesian 
sulphate. In certain localities the last named salt is in very 
considerable proportion. In other cases nitrate of lime or 
alkali is present. 
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Various theorios have been started regarding the origin of 
these efflorescences, tho oldest being proba- 
bly the marine theory. According to this 
the Indo-Gangetie depression was considered to be an old sea 
bed, the soil of which became impregnated with salts from the 
existence of shallow “rans” and lagoons in a former geological 
age. In favor of thia it might be mentioned that there is 
certain geological evidence that an Eocene sen covered the 
Punjab plain, its shore coinciding with some part of the outer 
slope of the Himalayas, with a gulf or gulfs penstrating the 
mountains as far as the valley of the Upper Indus. On the 
other hand, to the east of Kumaon and to the north of the 
Gangetic valley, the situation of this shore lino ia obscured 
till the Assam region isreached. The theory of recent marine 
impregnation is now entirely to be abandoned, It is proved 
beyond doubt that tho wholo of the materials of the Indo- 
Gangetic basin are fresh water allnvia to an unknown depth, 
and consist in fact of the debris of the Himalayas carried down 
by its drainage and deposited in this immense depression. 
There are no deep natural sections in which to observe the 
structure, but in the Umballa boring of 701 feet, the Calcutta 
boring of 481 fect, and that near Rajanpur of 464 feat, nothing 
but fresh water alluvia were met. Woe do not speak here of 
the Salt Rango region, in which are accumulations of salt as 
old as the Silurian period. 

The true origin of rel or alkali efflorescence is the decom- 
position of the elements of rocks and soils 
which is continually going on under the 
action of air and water, The accumulation of the rosulting 
salts in superficial soils or in subsoil waters depends on various 
conditions of chemical constitutions and permeability of soils 
and on the nature of the surface and subsoil drainage, which 
will be considered in detail. 

If the rain water that runs off the surface of the hills be 

Decomposition in exatnined it is found to have washed out 
hill regions. appreciable amounts of solublo salts, chiefly 
carbonato of lime and alkaline chloride and sulphate. If such 
water runs off crystalline or schistose rocks the amount of 
aalts washed out may be extromely small,—even 2 graina per 

allon as at Dalhousie. If it runs off a loose decomposing rock, 
the quantity may be considerable,—for example 8 grains near 
Murree, The rainfall that percolates the debris of the 
decomposed rock which covers the surface of the hill sides and 
fills up the channels of ravines issues in springs at lower levels, 
and is found to contain much greater proportions of the same 
salts, ‘This water not only comes in contact with a larger 
quantity of degraded rock, and washes out its soluble salts, 
but it takes up more carbonic acid from the air in the pores of 
the ground, which is rich in this gas, and this dissolves more 
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lime and magnesinn carbonate. From 10 to 25 grains per 
gallon are found in springs in clean soils in various hill atationa, 
In tho hill stations themselves, where the porous subsoil 
becomes loaded with sewage impurity from human habitation, 
the dissolved salts and organic impurity may bo very great. 
For example, in the bazar well at Murree I found 35 grains per 

allon, in which were 12 grains of common salt. This last is, 
fowever, a sanitary fact, and I wish at present to speak gene- 
rally of the saline ingredients washed out of such soils not 
contaminated by human occupation. 

The soluble substances produced by rock decomposition and 
dissolved by water are remarkably uniform in their nature, 
though varying in amounts, both relative and total, accord- 
ing to the nature of the decomposing rock soil. It may be 
generally stated that the earth water shows a fugilive acidity 
from the presence of free carbonic acid and a slight perma- 
nent alkalinity from the presence of alkaline carbonate, but 
that the main ingredients are carbonates of alkaline earths, 
chiefly of lime, and alkaline chlorides and sulphates, chiefly of 
soda. Other ingredients are generally in smaller amount, such 
as lime and magnesian chlorides or sulphates forming the per- 
manent hardness, also silica, traces of iron, &c. Of course 
in special formations it may be highly charged with peculiar 
salts, and may even form whatare called mineral springs ; but 
we are speaking generally of the body of water that filters 
from the hill sides and either sinks into the undorground strata 
of the plains, or finds its way into the stroams and rivers, and 
thence into the sea—the great natural reservoir of the solubla 
salts washed out of the earth. The waters of the Punjab 
rivers which I have examined, the Ravi, Jhelum and Indus, 
contain from 8 to 15 grains per gallon, varying according to 
the floods. The amount of soluble salt capable of efflorescence 
varies from about 2 to 44 grains. The river waters are most con- 
centrated when they are at the lowest. At that time they ara 
supplied by the water that has filtered through the soi! and 
subsoil of the higher regions, and has thus taken up more 
salts. In the hot weather, when the glacial water comes down, 
and in the rain floods at the end of the hot season, dilution 
is at its highest. Other glacial rivors, and those subject to 
annual floods, shew the same thing. For example, the total 
solids in Nile water vary from 9} to 144 grains per gallon, 

To explain the ultimate origin of these salts we have to 

Uitimato origin of consider the action of the oxygen and car- 
wh salts. bonis acid in rain water on the rock ele- 
ments. With the exception of the limestone strata, which 
consists of carbonate of lime, often with carbonato of magnesia, 
all great rock formations are composed of silica and silicates, 
chiefly of alemina, lime, magnesia, soda and potash, with 
smaller amounts of iron and other metals, Such is the con- 
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stitution of the granites, gneisses, slates, traps, &e. The old. 
sedimentary rocks are similar in composition, being formed by 
the disintegration of these, The recent alluvia of the plains 
consist of finely-divided debris of the limestone and silicious 
groups, and in them the chemical decomposition going on 
under the influence of air and water is much intensificd, owing 
to the state of fine division which favors chemical action, and 
because the constituents of the soil are further advanced in 
the path of degradation. 
In order to understand the slow chemistry going on in the 
Origin of carbonate ground, we have to conceive the outer shell 
of lime alkaline cerbo- of the earth generally covered with more 
Bete or less vegetable mould, and permeated to 
ita greatest known depth by meteoric water. Thoro is no rock, 
however compact, and there is no depth to which man has 
enetrated, in which water is not found to have permeated 
yy pores, cracks or fissures. The great agent of change 
is the carbonic acid of the air, This is dissolved in 
rain water, which also dissolves more from the decaying 
vegetable mould and from the air in the pores of the 
ground, which is rich in this gas, It has two great funce 
tions. It attacka the silioatca of tho alkalis and lime, forming 
enrbonates. It further dissolves the carbonate of lime and 
enables it to be transported by water, and on its evaporation 
it deposits it. From the limestone rocka the water takes up 
carbonate of lime and magnesia which dissolve in its free 
earbonic acid, and in such formations it becomes very hard. 
The amount of carbonate of magnesia dissolved is ‘always 
much less than that of lime. In tho silicious rocks the fels- 
pathic family of minerals decomposes most readily. These 
consist of silicates of alumina and alkali, with generally small 
quantities of lime and magnesia. The white or soda felspar, 
which contains more soda than potash, is a common ingredient 
of the Himalayan rocks, and the decomposition of this in soils 
may possibly, to some extent, account for the very great excess 
of soda over potash salts. The chief reason, howaver, depends 
on the fact which has been experimentally verified, that ina 
silicate containing both potash and soda the latter is dissolved 
ont with greater facility and in much larger quantity than the 
former. The process of decomposition consists in removal of 
the alkali by the action of carbonic acid, while water is taken 
™ leaving hydrous silicate of alumina or clay. The presenca 
of alkaline water also assists in promoting the breaking up by 
dissolving some silica. Another group, the limo silicates, is 
also readily decomposed by the action of carbonic acid or 
alkaline carbonate, and forms an additional source of carbonate 
of lime. On the other hand, the talcose rocks, which contain 
magnesian silicate, are hardly attacked at all. This magnesian 
metamorphosis of rock, which is very extensive and very 
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ancient, is also the most permanent, and apparently a final one. 
Wo have thus accounted for tho alkaline carbonate and ear- 
honato of lime. ‘The earth water is almost nlways slightly 
alkaline, and this plays a most impartant part in the decom- 
position of tho silicions rocks and their metamorphosis. Tho 
alkaling carbonate rarely, however, appoars in large amount, 
heeause it partly expends itself in decomposing silicate of 
lime, thus forming carbonate of lime, aud if free carbonic acid 
ia present, this will be dissolved and carried away by the water. 
If magnesian or Hmo sulphate be present, the carbonate of 
soda with theso will produce lime or magnesian carbonate ; 
while stiphate of soda will bo found in the solution. Tt thus 
liappens that Lhe waters of the rivers contain apparently no 
alkaline earbonate, but show a permanent neutral reaction, 
All tho river waters in addition to carbonate of lime, which is 
their chief ingredient, contain also lime, and magnesian eul- 
phates when there has not been enough alkaline carbonate to 
decompose, 
The cireulation of the sulphur that oceurs in the earth is 
Rar very interesting. That which forms tho 
Origin of eutphates:  utohates im the earth water appears to be 
derived from the sulphurets, especially of iron, which ara so 
universally diffused in rocks, and from the gypsum rocks which, 
however, form an insignificant portion of the strata, The gul- 
phate of lime being moderately soluble may be readily taken up 
by wat ‘The sulphurets become oxidised by the oxygen in 
air or water, leaving red iron oxide, which gives the yellow 
or red color to soils and clays; while the sulphuric acid 
attacks the silicates and unites with soda or lime, In the 
strata of the earth aro found doposits of sulphates of lime, bat 
these appear to have been deposited from solution by infil- 
tration or by cvaporation, as in the Salt Range. Their 
ultimate origin is probably the sameas that just indicated. The 
presence uf sulphate of lime in soils leads to tho production of 
sulphate of soda, ‘The former salt is slightly soluble, and as 
the earth water contains alkaline carbonate, matnal decom- 
position leads to the formation of carbonate of limo and sulphate 
of soda, This parily accounts for the excessive proportions 
of salphato of soda often found in reb. ‘I'he aulphates may be 
again reduced to sulphides by organic matter from the vegetable 
mould or other sources, which accounts for the presence of 
sulphitvetted hydrogen in dirty well waters rich in sulphates, 
As regards the chlorine of the alkaline chlorides, there is 
more difficulty, Chlorine ia not an impor- 
tant chemical constituent of any common 
minerals forming rocks, but there is no rock that on being 
powdered and washed with distilled water does not show its 
presenea, The only explanation known of its appoaranco Dies 
iu the fact that, though gencrally in minute quantitios, i is 
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the most universally diffused substance wo know. Even in air 
a chemically clean platinum wire cannot bo exposed for some 
time without shewing the sodium lime in the spectroscopa 
dne to sodium chloride which can be extracted from the air 
dust. 

There is next to be considered the chemistry going on in 
tha decomposition of the debris of the rocks 
forming the plain. It isin a more fincly- 
divided state, and is, therefore, in a condition 
more favorable for chemical action, and besides the constituonts 
aro in a, further advaneed siate of decomposition than in the 
fresh rocks, The action that has been described is, therefore, 
intensified. Tt has Leon proved hy experiment that ib is from 
the most finely-divided clay (felspathie) particles of soils that 
most of the soluble substances can be extracted. These par- 
ticles are so extromely fine that under the microscope they are 
seen only as minute dots. The other small particles which are 
of measureable dimensions aro silicions, and yield to acids only 
a alight amount of soluble matter. 

‘There are three points to be considered,—the action that 
takes placo on the surfice, that which takes place in the strata 
pormeted by the underground water, and also the relations 
between tho two. 

On the surface undoubtedly the greatest amount of decom- 
position goes on from the united action of 
air, moisinre, heat and light. hia produces 
the perennial supply of soluble salt necessary 
for the growth of plants, and in cultivation it is assisted by 
turning up and pulverising the soi! and acting on it by water. 
Tn countries with good surface and underground drainage there 
is a constant escape of theso salts, and the difficuliy may 
be how to get enough of them. In many parts of our 
plains circumstances favor their accumulation, and the ques- 
tion is how to get rid of the excess. I have frequently 
taken samples of soil and subsoil from places where thore 
were efflorescences and where there were none, and on 
washing out tho soluble substances with boiled distilled water 
found that they were similar, but different in amounts. The 
always consisted chiefly of alkaline chlorides and sulphate, with 
often small quantities of alkaline carbonate, and frequently 
Jarger amounts of soluble magnesian salt, sulphate or chloride, 
Another experiment was to take a sample of reh soil and wash 
it repeatedly till no trace of soluble salts could be found. Tt 
was thon dried and thoroughly mixed and a portion tested 
again to see that no soluble salt was present. It was then 
pheed on a filter and. covored with porous filter paper 80 a8, to 
exclude dust but allow evaporation, and the bottom of tho glass 
filter was corked. It was frequently watered with distilled 
water charged with carbonic acid and exposed to the heat and 
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Jight of the sin in the hot weather for nearly three months. 
At the ond of that time it shewed no efflorescence, but on 
being washed with distilled water the solution shewed the 
presence of considerable quantities of alkaline chlorides and 
sulphates. ‘This experiment proved that in that species of soil 
a sensible production of reh salt may take place in a few 
months, A similar sample, irrigated with ordinary well water, 
rapidly developed an efllorescence owing to the presence of salts 
in tho water. This is nothing particularly novel in theso results, 
Experiments have often been made of grinding down the 
solid rock from the debris of which the adjoining country, was 
formed, On washing ont the powdered rock tho solutions 
were found to contain the salts of tho water of the district ; 
indeed it is always possiblo to acount for the composition and 
proportions of the ingredients in a water draining any area it 
the structure and composition of the rocks are known. 

‘To estimate approximately the decomposibility of a soil, the 

Approximate esti. Sitnplest method is to dry and weigh a 
mate of decomposition sample and wash out from it the soluble 
te soil salt already present, On drying and weigh- 
ing tho residue and deducting its weight from the original 
there will be found the soluble salt (along with some organic 
matter). This is the result of decomposition already accom- 
plished. Tho solution may be tested in ihe ustal way by eva- 
poration to find the total dissolved matier and by ignition to 
find organic matter. The washed residue of earth is then 
ignited to expel all remaining organic matter and treated with 
hydrochloric acid, which will decompose and dissolyo the 
materials, which are in an easily decomposable state, ‘The solu- 
tion will contain lime, magnesia, alumina and iron, and also 
the alkaline basis capable of efforeseing. On doducting 
undissolved residue from the former, a figure will be found which 
will be an approximate index nicility of decomposition 
of the soil. The hydrochloric acid solution can be exami 
in tha nanal way i€ roquired hy first precipitating the ivan, 
alumina and phosphates of the alkaline earths, then the lime, 
and afterwards separating the magnesian and alkaline. bases 
The fast will show tha salt eapable of offlorescing, A more 
correct way is to perform an experiment similar to what I 
havo described before with the glass funnel. A zine box is 
made open at the top and closed at the bottom, with a false 
bottom of perforated zinc half way down. The section is 
usually 1 square foot. Earth is placed above the perforated 
zinc, and the whole is oxposed to the varying conditions of tho 
genson and climate, aa rainfall, hoat, moisture, &e. All wator 
that falls sinks through the perforated bottom and is collected 
or eviporates. After some months or a season the solution in 
the bottom of the box and the earth are examined in the usual 
way to find tho results of decomposition, Such an instrument 
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is called a Lysimeter, and has the advantage of domonstrating 
the changes that take place, not by tho action of acids, but by 
ihe ordinary operations of nature, 
Another source of generation and accumulation of these 
ea salts takes plaeo in the strata moistened by 
goeeraie, 2 tho underground water. This i ] 
auetion of salts, ground) water, 2g: 18°, partly: 
derived {rom percolation of rainfall from the 
surface where it is sufficiently porons. In its passage down- 
wards it washes out any soluble salts it meets and carries 
them down till it reaches the impermeable stratum. In the 
second place the air contained in’ the vegetuble mould and 
porous ground is rich in carbonie acid, and this is absorbed 
by tho water and enables it to dissolve more lime and magne- 
sian carbonate, which accounts for tho much greater hardness 
of subsoil waters, In tho third placo tho alkaline water charged 
with carbonie acid not only promotes the decomposition of the 
strata through which it filters, but by a constant soakage action 
on that which it moistens produces still more. The amount 
produced would be in a great measure proportional to tho time 
the water remains in contact with the stratum, In stagnant 
underground waters in the middle of the plains, as at Changa 
Manga and Wanradaram, the dissolved sults amount to 400 
grains per gallon. Another feeder of tho underground water 
is the percolation of hill water that sinks into the porous fringe 
ut the baso of the hills. ‘his, however, effects particularly tho 
plain near tho base of tho hills. Tho solution formed from 
the debris on the hill side is much less saline than that from the 
finely-divided and more degraded materials of the plai 
Lill pereclation, therefore, effects the undergronnd water n 
the hills in two waya-—it raises its level by hyde 
pressure, and it makes it less salino by dilution, There is still 
another source of uucerground waters in the percolation from 
rivers, streams and canals, ‘Lhe neighbourhood of rivers affects 
tno water lovel, and very sensibly influences the quality of tho 
subsoil water. Analyses of waters taken from wells near them 
show that they closely approximate to the river waters, being 
little more than those filtered. For example, the well water 
near the Ravi was found to contain from 8 to 15 grains por 
pallon, that near tho Jumna, 9-8 to 14 grains, Advantage is 
now being taken of this in supplying water from such wells 
to some large cities in the Panjab, The influence on tho quality 
of the subsoil water, however, only exists in the khadar land 
or low river valley. In the bhangar or bar land, the upland 
that lies between neighbouring rivers, even at short distances 
from the valley, the water may be highly saline, In the case 
of canala, as fur'as my observation gocs, there is very little 
percolation in the districts F have scon irrigated by the Bari 
Donb Canal on account both of the impermeability of the soil 
and tho disposition of the strata. L, however, a canal wore 
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made on a natural line of drainage, as [ have heard the Western 
Junme Canal is, it might influence the adjoining grovnd in the 
way I have mentioned in the case of rivers, both as to the 
water level and quality of percolating water. 
When rain water sinks into a soil containing soluble salts it 
dissolves them and carvies them down till it 
is tent, “4 reaches an impermeable stratum, Medlicott 
has pointed out the action of the first 
rain drops in carrying efflorescent salts down, so as to be in a 
great measure ont of the reach of the surface scour of the 
succeeding rainfall, If the soil is porous it may gravitate down 
{o the water stratum, which then becomes a reservoir of the 
surface salts. Ifit is only slightly porous, as in alluvial soils 
containing mueh elay, the sonkage is only superficial to one or 
more feet in depth, and generally in such cases the surface 
soil ig more or less porous from atmospheric exposure, 
and below it lies a more compact clay subsoil. As rain 
water contains free carbonic acid, it dissolves also car- 
honats of lime and magnesia if theso be present in the 
soil, When evaporation succeeds it draws up the moisture in 
tha more porons surface svil by capillary action, As the waler 
and carbonic acid pass off, the solution becomes more concen- 
trated and carbonate of lime is re-deposited. This last action 
takes place first, and as the concentrated solution is drawa up 
to the surface, it finally deposits its most soluble salts on 
drying as an efflorescence on the surface, An essential condi- 
tion is the dryness of the climate. In moro temporate but 
dry regions, ‘as in the Utah Basin and the clevated parks or 
plateaus of the Rocky Mountains, efflorescences appear as well 
as in the scorching plains of India, The action, however, is 
intensified by heat, which increases evaporation, By similar 
capillary action the moisture will ereep up the sides of objects 
lying on tho ground, such as pieces of brick, and deposit. a 
Copious efflorescence. At first it appears in glittering erystals, 
but as the sodium sulphate gradually loses its water of cfystale 
lization, it breaks up into a copious white powder of anhydrons 
salt, and it is then that it is most apparent. Tho carbonate of 
soda behaves similarly, but the sodium’ chloride docs not, 
having no water of crystallization, Nitrate of soda and lime 
deliqnesco in damp air. During the hot months the salts if 
brought up by rain mele in their wator of crystallization, By 
the word efflorescence we do not mean here what is known as 
such in chemical linguage, that is the breaking up of a erystal- 
lized salt into a powder from loss of water of erystallization, 
What is meant is efflorescence in the physical sonse, or the 
appearance on the surfice of the ground of soluble salts brought 
up by capillary evaporation, It is tyme that aulphate and 
carbonte of soda effloresce in the chemical sense, but chlorides 
aud nitrates do not. From what hus been explained regarding 
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the origin of the salts dissolved out of the earth, it can be 
understood how the solutions can naturally be divided into two 
groups, whether they Le river and canal waters, or well waters, 
or solutions formed when rain water soaks a saline soil, There 
are first the neutral solutions from which carbonate of soda 
has almost or entirely disappeared, having been used up in 
decomposing any soluble lime or magnesian sulphate or chloride 
and precipitating their carbonates. To this belong the river 
and canal waters, the chief ingrodient of which is enrbonate 
of lime with less amounts of magnesian carbonate held in 
solution by free carbonic acid. There is present probably next 
jn amowit soluble salt of lime and magnesia, sulphate or 
chloride—tho magnesia in smaller amount. The alkaline 
chloride, though the most constant ingredient in all wators, 
is in small amount, from } grain to 2 grains, and the alkaline 
sulphate in about equal or larger quantity. In the majorit: 

of well waters in the plains in my experience there is high 
permanent hardness, indieating limo or magnesian sulphate or 
chloride, and sodinm carbonate is deficient, The total dissolved 
salts is in fresh well waters about double that in rivers and 
canals, and may rise in saline wells from 10 to 40 times the 
amounts, the inererso being chiefly in carbonate of lime and 
alkaline chlorides and sulphates, ‘Though we speak usually of 
individual salis existing in a solution, this is not strictly speak- 
ing scientifically correct. If, for example, sodium chloride 
and lime sulphate be made into a solution, it will roally contain 
quantities also of sodium sulphate and lime chioride, and the 
amounts of the four salts will depend on the masses of the 
first two, temperature, concentration, &c. Properly speaking, 
in recording an analysis, the total amounts of acids and bases 
should bo separately recorded. By a’conventional rule, how- 
over, it is customary to arrange the salts hypothetically. Tho 
second group of waters or solutions is that containing carbonate 
of soda, In theso thore is gonorally littla pormanent hardness, 
or soluble lime or magnesian salt. If these two groups on 
evaporating produce efHorescence, in the first we may havo 
sodium chloride and stlphate, and any magnesian sulphate, if 
present; in the second we may have sodium curbonate with 
sodinm sulphate and chloride, but no lime or magnesian salt. 
During tho procoss of drying, which leads to the eflorescence, 
the first thing that occurs is the deposition of lime and magne- 
sian carbonate, ne the free carbonic acid disappears, Subse- 
quently, sulphato of lime being only little soluble would deposit 
and tho highly soluble salts including sodium carbonate, 
chloride and sulphate, magnesium xnd ealeium chloride snd 
nitrate and magnesium sulphate would be capable of efflores- 
cence. ‘These salts, however, are not deposited, as they exist 
in. solution as now laws come into play. ‘The chief of these 
is that during evaporation the least soluble salt that can be 
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formed is first deposited; but this is modified by two other 
lawa—the tendency of cortain compounds to form doublo salts, 
and the tendency of substances with the same crystalline form 
to crystallize ont together. The effloresconces thus pro- 
Auced consist of three groups: Ist, tho nentral, which contain 
no carbonate of sada, (these consist chiefly of sodinm chloride 
and sulphate, and froquontly magnesium sulphate) ; Bnd, the 
alkaline, which contain carbonate of soda, and alkaline 
chlorides and sulphates, but uo lime or maguesian salt; 3rd, 
the nitrous efflorescences. ‘These generally contain no alkalino 
carbonate and consist chiefly of nitrate of lime and alkaline 
chlorides, Others contain alkaline nitrate, chloride and 
anlphate. They are developed where the soil has bocome 
loaded with organic nitrogenons matter, In several places 
abont Fhoro there is a good deal of magnesian sulphate, and 
Thave observed on twigs of farash trees a saline coating of 
this salt. Reh is thus not a special salt or mixture of salta, 
buta very variable compound. It is really the most. easily 
soluble salt in the earth water, remaining in solution aftor the 
deposition of carbonate of lime, &e,, on evaporation. Tho 
ingredients and thoir relative proportions are found to vary 
in different places, exactly 2s it well waters at different spots 
differ in saline contents, and in the same area there is a close 
relation between tho two. ‘The relative proportion of common 
salt to sodium sulphate was found by Modlicott to vary from 
4 to 24 per cont. 

The re-deposit of carbonate of lime gives riso to those 
nodules known as kankar. It takes placa 
nt the upper margin of tho impermeable 
subsoil. ‘They are not formed by the lima 
depositing round a nuclous and pushing the other elements of 
the soil aside, A portion of rathor porous soil, consisting of 
amixtare of lime, sand and clay, is infiltrated with water 
retained in it by an impermeable bottom. The carbonate of 
lime is deposited throughout this porous mass and caments 
its particles together till it becomos of a stony hardness. Deposit 
uv doubt also takes place along the outor surface, as each 
former minnte crystal deposited acts as a nucleus for further 
deposit, The formation is often seen in an incomplete state, 
nodules of soil having become only partially hardened. ‘The 
process is ossentially one of sogregation from the soil itself. 
Sueh nodular formations, which are very common with other 
minerals, as iron oxide, silica, é&c., aro an example of the 
simplest kind of metamorphosis going on in rocks and soils, 
Tt is not necessarily connected with efflorescences on tho 
surface, The essential condition of its exiatence is the presence 
of carbonate of lime or its ready production by ordinary 
decomposition in the soil. In soils and gub-soils which supply 
little lime there may be efiloresceuces without formation of 
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kankar as in those consisting of clay and silicions sand. On 
the other hand, in marly soils, in whieh there may be little 
production of alkaline salt, kankar may form without any 
efflorescence. The analysis of kankar very well illustrates 
their mode of formation. They show from 20 to 50 per cont. 
of carbonate of lime, the rest consisting of the mixture of clay 
and sand of which the soil is composed. 

Yo estimate practically the amount of injurious reh_in any 
soil, it should be washed wiih boiled dis- 
tilled water and the solution evaporated, 
thon burned to expel organic matter and 
finally weighed, In the case of tha waters of rivers, canals 
and wells, they should be evaporated, ignited, re-carbonated 
and weighed. “The easily acluble salts shanld then be washed 
out with a little distilled water and the residue weighed. The 
portion undissolved consists of lime and magnesian carbonates 
and some sulphate of lime with small amounts of silica, &e. 
The difference between the two weights is the amount of salt 
eapablo of cftorescing. Tf ono havea record of the analysis 
of any water, a rongh approximation is got by deducting from 
the total solids the volatile matter (almost: all organic), also the 
removable hardness consisting of carbonate of lime. In addi- 
tion two grains pet gallon’ of earbonate of lime should be 
further deducted as in boiling, in order to remove carbonate 
of limos two grains per gallon still remain dissolved. A still 
further deduction would require to be made for silica, iron, &e., 
but these are in small amonnt, I mention these methods of 
approximate estimation because they are readily applied and 
ate useful for all practical purposes. 

In considering the conditions that lead to accumulation of 

anlts on the surface or in the underground 
eighteen ff sccumulay water, it is to be borne in mind that all 

soils exposed to moisture, air and hent are 
continually generating them, and that in some in which the 
delspathic elements are undergoing rapid decay the production 
anay be profuse. Also all water, river, canal or underground, 
that has washed over or filtered through the ground, contains 
similar salts and promotes their further production. 

Tho simplest case of accumulation is that of a closed basin 
_ like the Ctah Basin, ‘The surface water 
in washing the salts off the ground has no 

escape to the sea and forms an inland salt 
Jake. Tho soil in such eases is very saline, except in places 
where there is slope to allow thorough surface washing by rain- 
fall, or permenbility to allow the surfice salt to be washed 
down to a deep ground water. In the centre of the depression 
both the surface and sub-soil and the snb-soil water are loaded 
with salt. The efflorescences in Utah closely resemble those 
in the Punjab, the main common ingredients being sulphate 
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of soda, common salt, and often sulphate of magnesia, In 
some places there is a large amount of carbonate of soda, in 
others borax is present. In tho Caspian Basin the main 
ingrodients are sulphate of soda and common salt. The very 
opposite case isa hilly or undulating country with sufficient 
rainfall and good natural surfaco drainage, the strata of which 
aro also inclined, thus allowing of natural sub-soil drainage 
till the underground water finds an outlet at the outcrops of 
the strata or where they are Iaid open by natural sections of 
the country. Here the salts continually formed are either 
washed off the surface or are carried down to the sub-soil 
water which drains them off, 

In examining the state of things in the Indo-Gangetio plain, 
va ibis necessary to consider the structnro off 
‘© the country, The Himalayan axes stretch- 

ing along the north of the plain are elevated 
cores of granitic gneiss flanked by metamorphic and limestone 
rocks, To tho south of this is the Sewalik fringe with its duns, 
consisting of clays, sandstones and conglomerates. These are 
fresh-water deposits formed by river and torrent action in the 
tertiary period, and having suffered displacement by the Hima- 
layan elevation, they are seen to pass with great undulations 
and numerous fractures under the strata of tho plain. This 
formation conducts water under the plain. There succeeds to 
this the recent gravel deposits from the outer hills, brought 
down by river and torrent action, similar to that which caused 
the Upper Sewaliks, and known as the Bhabar. This is ex- 
tremely porous, and a great part of the water of the streams 
passing over it sinks into the ground and issnes in springs at a 
lower lovel in the adjoining part of the plain, which is known 
as the Terai. Part also sinks beneath the plain and raises the 
ground water level. The great alluvial plain itself is composed 
of horizontal strata. Near the hills aro gravel deposits, but 
further off the soil and sub-soil to an unknown depth are 
composed of deposits of clay, sand, and mixtures of the two 
in various proportions, according to the stream or luke action 
that doposited them. Diffused through these are found mica 
and small quantities of carbonate of lime, which makes soils 
more or less marly, and iron oxide which gives them a yellow 
or red color, and minuter amounts of sulphate of limo and 
other salts. From numerons well sections it is seen that these 
alternating permeable and unpermeable beds of sand and clay 
are not continuous, but that they thin out and are replaced 
horizontally by others, This is observed even at short distances. 
Possibly many of the sheets of clay may have more or less of 
a basin form. Tho important points for us to remark in con- 
sidering the surface and sub-soil drainage are that this immense 
plain has an average breadth of about 200 miles; that practi- 
cally the Gangetic and Punjab plains are one, the watershed 
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between the two being only perceptible by accurate soientifia 
meastrements ; and that its longth is about 1,200 miles. ‘There 
are also no deep natural sections exposing onterops of the deep 
sivata 80 as to allow of escape of underground water to the sea. 
In consequence of the very smalt surfaco slope, and on account 
of the horizontal disposition of the strata over auch an enor- 
mous area, the conditions as regards drainage approach to those 
of a basin, The surface drainage is weak, but ultimately finds 
its way by the rivers to the sea ; but the underground drainage 
is usually imperceptible. As regards the production of efflores- 
conces, we have further to consider thatin the Punjab there 
are three belts of plain. That adjoining the hills, the sub- 
montane tract, has a plentiful rainfall and moister air; eonth 
of this is a sub-desert tract with small rainfall, and still farthor 
south is the desert country with deficient rainfall. In the sube 
montane belt the rainfall js sufficient to scour the surface, and 
as it ig more permeable from the presence of gravel and sand, 
and has greater slope, the surface and subsoil drainage are more 
efficient. In the other two tracts the working of these agencies 
is defective. In the hills themselves the annual rainfall of a 
series of years is as follows :—Murree, 56°8 inches ; Dharmaala, 
123-2 inches ; Simla, 68:6 inches. This does net include snow- 
fall however. 1n the submontane belt we would have—Rawal- 
pindi, 32 inches ; Sialkot, 39-8 inches ; Gurdaspur, 33-1 inches 5 
Hoshiarpur, 86°5. Uf the tess watered region there is Lahore 
with 19-3 inches; Shahpur, 14:5 inches; Sirsa, 14:5 inches; 
while about Mooltan the rainfall is 69 and at Dera Ismail 
Khan, 8-2. The simplest case to consider is that which occurs 
in the more desert country in which the rainfall is only enough 
to moisten the surface and promote decomposition. If the soil 
is sandy the dissolved salt is carried down to the underground 
water, and the accumulation takes place there. If the ground 
is not porous, as where clay predominates, only tha upper 
portion is soaked, and on drying’the soluble salts are brought 
to the surface. Inatances of both these eases are found every- 
where aloug the southern portion of the Punjab plain, In the 
middle portion of the plain, where the rainfall may go up to 20 
inches, similar actions take place. The first drops of rainfall 
dissolve any efflorescenco and sink into the ground, carrying 
it out of the reach of surface scour, which on account of the 
fintness of the plains and small rainfall is slight. In the more 
porous portions tho salt is carried down to the underground 
water ; in the more unpermeable it is brought to the surface by 
evaporation, Itthus happens that in certain places there is a 
soum of efflorescence on the surface while genorally the ground 
water is saline, These remarks apply to the Doab or Bhangar 
Jand, the more elevated part of the plain lying between 
adjacent rivers, In this the water lies at a considerable depth 
from 80 to 100 or more fect, and is more or less saline; in 
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‘many places on digging deeper to another stratum fresher 
water is found. In the other great plains of tho earth where 
the climate is dry and like conditions of soil prevail, similar 
efflorescence are developed. In the dry pampas of South 
America they consist chiefly of sodium sulphate with some com- 
mon salt; in the Siberean steppes of sulphate of magne: 
along with sulphate of soda and common salt. They ara likes 
wise found in the Russian steppes and the Thibetan plateaus. 
The Khadar or low-lying river valley, cut out by rocont 
erosion from the old alluvial plain, usually shows little or no 
saline accumulation on the surface and none in the underground 
water. Hero the circumstances aro all different. In fact the 
river occupies the line of natural drainage of the country and 
its deposits are parallel to the lino of slope. Accordingly the 
water percolating from the river forms a subterranean stream, 
gravitating down the river course and accompanying the main 
stream. Its extent depends on the permeability and arrange- 
ment of the strata and the resistance of the porous beds along 
which it moves. In the beds of dry nullahs this gravitating 
water may be met on digging in the dry channels. If the 
underground wator wore stagnant, remaining long in soakage 
eontact with the water bed, it would become more or less satiny 
whoreas it ia found to resemble the river water filtered, though 
of course it has taken up some ingredients from the earth, 
chiefly more carbonate of lime. In two cases in which I 
examined the water in beds of dry nullahs, I found it much 
Jess saline than that of the surrounding plain. In the Kbadar 
land the water lies near the surface, and may be within the 
reach of capillary evaporation, which would produce effores- 
eences, as it often does to some extent, But in consequence 
of the occasional washing by floods, and of the underground 
circulation I have described, there is no permanent accumula- 
tion either on the surface or in the ground water. 

Ona of tho most interesting and important cases is that in 

‘Acoumulation ty Which the ground water lies close to the 
evaporation from a surface within the reach of capillary evapora- 
shallow water table. gion, thns furnishing an unlimited supply 
of efflorescence, The enquiry made by the Aligarh Com- 
mittee chiefly referred to this instance. It was considered that 
the ground water level had been raised by percolation from the 
canal assisted by hydrostatic pressure in consequence of the 
canal being above the level of the country. Other causes 
assigned for the rise were the obstruction to surface drainage 
by canal and railway embankments acting as bunds, and the 
practice of profuse irrigation in flooding, All these would 
dead to an increased body of water sinking into the ground, 
earrying earth salts in solution to be again brought up by 
capillary evaporation from the shallow water table, It is vory 
important to be ablo to estimate how much is due to each of 
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those agencies, as on the decision of this point would depend 
the remedial measures to be applied, such as the lowering the 
level of tho canala, their realignment on the high Bhangar land 
instead of on the lower ground, the restriction of profuse 
irrigation, the relieving of the surface drainage, and the estab- 
lishment of artificial sub-soil drainage. Iam unable to enter 
into the merits of these most interesting points because I have 
never had an opportunity of making observations in an area 
where this mode of generation of reh was going on to a serious 
oxtent, ‘The only portions of conntry I have seen in which 
the ground water lies very near the surface are the plains 
adjoining the hills and the Khadar lands or river valleys, In 
the former the rainfall is more plentiful, the slope of the 
aurfaco and deep strata are better, there is more moisture in 
the air, and therefore less evaporation. All these tend to 

revent accumulation of salt below and efflorescence above. 
qh the latter the washing of the surface by the floods and better 
subterranean drainago may account for the want of accumula- 
tion, In the parts of tho Bari Doab Canal which I have seen 
the ground water lies ata depth that is totully out of the 
range of capillary action, and the strata consisting of alter- 
nating clays and sands are so impenetrable that percolation ean 
have little effect on the water level. Captain Ottloy informs 
me that on the Bari Doab and Upper Sutlej Inundation Canals 
the carves of tho rise and fall of the well waters markedly 
follow those of the rainfall and do not appear to be affected 
by irvigation, Idid not find any marked difference in the 
water levels of tho wells near and at a distance from the canal 
about Lahore, A still better proof was that the salinity of the 
wells was not altered by proximity to the canal, If percola- 
tion to any extent existed, the wella close to the ‘canal ought 
to bo frosher than those ata distance. In the part of Lahore 
occupied by the railway station and barracks the gronnd water 
is salt. At tho end of the hot weather I found that a well, a 
few yards from the canal, contained as much salt as others far 
off, After the rains the same well waters wero found to bo so 
diluted as to contain less than one-half of (he former amonnts, 
Phe depth from which capillary evaporation can take place is 
also a question that ought to be investigated by observation 
and experiment. Much of course depends on the porosity of 
tho soil, but in the most favourable cases one would fancy {rom 
the known laws of capillary force that the action would ouly 
he through a fow feet, unless assisted by hydrostatie pressure, 
At tho village of Baoli, on the Western Jumna Canal, where 
the reh action is very pronounced, the depth from the surface 
of the ground to the water table (as_ shown by measurements 
of an unused well) is 8 feet. It is said that before the Western 
Jumna Canal was reopened-in 1819 the water in wells about 
the part lay ata depth vf 60 to 70 cubits, and this tradition 
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appears to be confirmed by inspection of the records of other 
wells which had been sunk to as much as 116 feet, and in 
which now thero aro 62 feet of water. On the banks of water- 
courses and canals about Lahore in salt soils one often observes 
two lines of efflorescence—one a few feet above the water level 
atthe upper limit of capillary soakage, and another soma 
distance irom the surface, at the base of the surface percola- 
tion. As regards the rise in the well water levels, said to bo 
caused by canals, it would be necessary to have accurate 
information as to what those levels were before the canals wera 
made, Probably no accurate record was made before the 
eattier canals were started, as attention was not directed to 
tho point. 

There are last to be noticed some other modes of distribution 
and accumulation of alkali salts. Irviga- 
tion by flooding and allowing the water to 
dry on the soil, unless it is very permeable, 
of necessity leads to production of salt, Not only docs the 
irrigating water contain salt which it deposits as an efffores- 
cence, but it also promotes farther decomposition in the soil. 
‘The amonut of reh in ordinary eanal water, inight ho from 2 
to @ graina per gallon. [¢ well water is used tho accumulation 
is much greater, because it contains much more salt, In places 
whero the water is sweet, the relt may be about 6 to 15 grains 
per gallon; whore it is salt, it may amount to more than 200 
grains per gallon, as at various places on the railway line 
between Lahore and Mooltan, An extraordinary instance is 
mentioned in tho Aligath Report of a rch soil. tried by tha 
most energetic measures without effect. An analysis of this 
soil would probably havo proved that the elements of the soil 
itself were in such a state of decomposition that most of the 
measures employed assisted the process. Again, water ronning 
off a saline field must necessarily dissolve a portion of its salt, 
and if it be allowed to ran into another and dry, that salt will be 
deposited. ‘The ageney of wind appears to ‘be a slight and 
very variable one, ‘There is no doubt that wind blowing over 
a anline country and raising dust transports salino particles, 
Travellers over the alkali plateaus of the Rocky Mountaina 
aro familiar with the irritation caused to the eyes by this mode 
of transport. All these, however, are of secondary importance, 
The main points to bear in mind are, that thero are several 
factors cansing production and accumulation, and others 
leading to the removal of earth salts, Of the former there 
is first’ the soil itself. ‘This is always generating them, and 
in certain cases its materials so ‘readily wndergo decom- 
position that perhaps oven artificial moans may fail to cure 
tho evil. The next chicf fretor is the water used in irriga~ 
tion, This always contains reh salts,;—tho river and eanal 
water i small amount, but the well water often in enormous 
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uantities, In addition, the irrigation water may not only 

eposit ita salt in the soil, but it causes further production 
in the soil itself. Another cause is the special condition 
in which the subsoil water lies within the reach of capillary 
action from the surface, which may givo rise to an inexhausti- 
Llo supply. The factors concerned in the removal are, first, 
pormeabilily of the soil, which thay allow the salts to be washed 
down to the underground water. If this have a ready outlet, 
they are removed ; if not, there will be a satine ground water 5 
but the surface may shew no accumulation if the water table 
is deep. If, however, the ground water is a very short distance 
from the surface, there may be a profuse efflorescence, The 
second great cause of removal is surface scour. If tho rainfall 
is copious it may thoronghly wash off excess of salts, and for 
this reason in Tainy regions alkali is rave. If it is slight and 
only moistens the soil without scouring it, there will be a con- 
tinuous production and accumulation on the surface, except 
when the soil is porous and allows it to be carried down to the 
ground water. The third means of removal is by vegetation, 
which annually takes up its necessary portion of salts and 
assimilates them, It is frequently observed that in cultivated 
spots the reh is kept under ; while the uncultivated ground 
around may be covered with it. In connection with this it is 
to be remarked that for land plants potash salts are necessary, 
but it is donbted whether soda salts are essential, except in the 
case of Salsole, &e., which grow in soda soils, This may 
have something to say to the barrenness of our soda relt aoils. 
Another factor to be noticed is the effect of shade produced 
by vogetntion, which prevents the excessive evaporation which 
brmgs the salt to the surface. It thus remains more diffused 
through tho moisture in the soil. Lastly, plants also induce 
capillary cnrrents towards themselves, ‘Tho absorbing parts 
are the rootlets and myriads of hairs surronnding each, These, 
by the act of absorption, set up capillary currents in tho mots- 
ture of tho soil towards themselves, which compete with capil- 
lary evaporation at the surface and tend to the diffesion of the 
moisture and its salts through the soil as far as tho rools 
extend. Ii is to be noted that if a soil remain damp, so thit 
tho salts are diffitsed through it, they may dono harm. Tt 
is their coucentration as a, scum on the surface that poisons 
crops. The moisture round the rootlets forms a solution so 
saline that the esmose currents by which the plants are 
nouvished are interfered with aud they perish. 

T conclude this paper with some practical remarks rogarding 
tho methods of dealing with saline efflor- 
oscence agriculturally ; but theso I wish 
to be considered suggestive more than anything olso, as I 
cannot pretend to any experience in that line, When visiting 
Utah I was very much struck on finding that the salino offtur- 
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escencos of that basin were similar in naturo to thosa T had 
seon and studied in India. F made enquiries into the ideas 
enrrent on tho subject and the methods of reclaiming the soils, 
Brigham Young’s notions of natural philosophy were both 
extremely simple and at the same time shrewd, as would be 
expected from an uneducated but practical and successful man. 
Ho snid : here is salt in ovory thing. Water has nalt, 
ants have salt, and earth has salt ; and the Bible tells ns that 
if the earth have lost its salt it is useless. A certain quantity 
of salt is necessary for vegetation ; in our country we have 
too much of it, and we get rid of part of it.’ . He referred me 
to Mr, Woodruff, who was Secretary to the Agricultural 
Socicty, and to some of the best farmers, to see what was 
ae we done, The plans adopted were the fol- 

ane stuising and inrigee owing :—A sult field was ploughed and 
7 small runlets of fresh water were sent 
down the field, at short distances apart, washing tho soil und. 
running off into the drainage of the country. Another method 
was to plough up a ficld and make a terrace round it and then 
flood it, The water was allowed to sonk for some timo till it 
had dissolved the salt and was then run off. Another plan was 
fo terraca a pluughed field and dig a deop trench round it. 
The field was flooded, and, the unploughed subsoil being less 
permonble, the water holding tho salt in solution filtered into 
the trench. I observed similar processes carried out on the 
salt, marshes round the Bay of San Francisco. This is gradu- 
ally ailting up, and surrounding it aro miles of low flats im- 
pragnated with sea salt and growing only saline plants, 
‘hrough these pass shallow delta channels, scoured by the rise 
and fall of the tide. To reclaim this soil, low earth embank- 
ments are raised round the farms, These are fitted with flood~ 
grates closed by tho rise of the tide and opening on its fall. Tho 
enlt in the soil is washed out by the fresh water of the streams 
falling into the bay by a process of sluicing, such as I have 
described, and is run off as the tide falls. In the depression 
between the coast rango and the second range of hills artesian 
wolla enn be made, and these were used where none of the 
mountain streams wero available. An English Company was 
working on a salt marsh by the aid of artesian water only ; 
but it was generally considered that it would not be a_ success, 
as the amount of artesian water was after all only trifling com- 
pared with the area to be reclaimed. Tho universal opinion 
in Utah was that if they once sueceoded in covering an alkali 
field with a crop of any kind the vietory was won, Aftor tho 
land was half cured, they generally covered it with a hardy 
grass, the most approved being red top American grass. 
Beetroot was also said to grow well as an early crop; after 
that Indian corn and other crops by degrees. Tuberous crops 
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_ grow well in the country, and the potatoes 

ally manure ent evltic Sry gaid to be tho best in tho world, ‘The 
last method I shall mention was that 

employed by Brother Fenton, an energetic Devonshire farmer. 
Jt happened to be impossible for him to get fresh water to 
wash the salt out of his fields, and he tried large quantities of 
manure,—-20 to 50 tons per acre. Barn yard mannre was 
considered the best, and, ns his great object was to keep tha 
surface from the sun, which drew up the salt, he also uscd 
Hitter to cover it, The first crops he covered the ground with 
wore the red top grass and oats, and he sowed his crops in 
September, so that the ground should be covered with vegota~ 
tion when the alkali would be appearing, As soon as by thia 
meana he got his first crop of red Timothy grass ho found he 
hind succeeded. Mr. Fenton complained that after partly 
curing ono field he ruined it by trenching and bringing up a 
saline subsoil, Tisidea was tliat the salt was a sort of por- 
spiration of the earth, and, therefore, mostly on the surface, 
and that by turning up the subsoil he would got a better aoil. 
Ia India it is certainly the ense that a short distance below 
the surface less reh is found. It may be different in a closed 
basin like that of Utah, where the subsoil also may become 
saturated with salt. Utah city ia partly situated on a bench 
at the baso of the Wasatch hills adjoining tho plain, and at 
first tho farms surrounding it were made on the ground that 
was not saline. About one-fourth of the land under cultiva- 
tion was salt, and three-fourths of this had been cured by sheer 
cultivation, much in the way I have described in ihe case of 
Mc. Fenton's farm. For the other fourth slnieing and irriga- 
tion had been availsble. The cultivation of saline soils is also 
carried out in other settlements. In most old settled countries— 
and especially in India—agriculturists are very conservative in 
following the practices of their forefathers. In Amorica, 
where the population is composed of emigrants from all coun- 
tries, every man brings the methods ued in his own, and all 
sorts of trials are made and the fittest survives. Theso are 
mado in a new country under new cirenmstances, and peoplo 
are not bound by traditional customs, but are anxious to try 
whatever succeeds in the hands of othors, and also make 
experiments according to their own idena. These may bo 
crude, but still a vast number of experiments are made,—not 
isolated ones by a Government, but everywhore generally hy 
tha people themselves—and anything that is successful is hailed 
asadiscovery, Some of the methods I havo described as used 
in America may not always be practicable in the plains of 
India. To run off the saline water requires a slope and lines 
of natural drainage that may not be available, It might bo 
possible to run off the salt-impregnated water into absorption 
wells, thus returning tho sult to its natural destination, the 
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underground water. It is a jaw that a well will absorb av 
much water without raising its level as it would give out 
without sensibly lowering it, ‘This means 
has been nine in some cases to get rid 
of liquid sewage, but was found to poison tho wells. The 
plantation of trees is-also proved to bo a very efficient means 
of care. The kikar is well known as capable of flourishing in 
auch soils. They not only assist in moderating excessive eva- 
poration by shade, but they also absorb and remove a certain 
amount of sali from the soil, As the alkali exists chiefly in 
tho surface soil and in much less amount at a small depth, 
trees may grow readily where annual crops could not. Tho 
latter have their rootlets only in the surface soil, and are 
poisoned by the excess of salt; while the roots of trees extend 
deeper into less saline ground ; also plants not only consume 
portion of the salt, but they prevent its concentration on tha 
surface, A most conclusive experiment mado near tho Western 
Jumna Canal by tho Invigation Department. is reported by 
Colonel Fulton. “A piece of utterly useless roh land, for which 
revenue was remitted, was taken up by the Department and 
planted with kikar trees. Theso flourished and a very fine 
crop of doab grass, two feet high, came annually up wader the 
trees, and tho offlorescence disappeared. The villagers, soeing 
that tho Jand was improved, and fearing it would be alienated 
by the new settlemont, applied for the restoration of both trees 
and land, and carried their point in the courts of law. A few 
days after the restoration the wood was sold to a wood mer- 
chant and every tree out down. At present the doab grass is 
all gone, and the soil is encrusted with salt. Such an experi- 
ment made among American farmers would have excited the 
keonest interest and given rise to numerons trials of the same. 
The method of cure by nitrate of lime as a mannre, sng- 
gested by Dr. Brown, would act in two 
ways—it would partly serve as a manure 
favoring vegetation, and in addition it would act on the 
alkaline and magnesian sulphate by doublo decomposition, pro- 
ducing nitrate of alkali aud sulphate of lime, which last is a 
slightly soluble salt which is not hurtful to vegetation and 
would not form an cflloreseence. Carbonate of soda would bo 
similarly neutralised, but the sodimm chloride would remain 
unaltered. Tho natives are well acquainted with this use of 
nitrous offlorescences, which can bo distinguished from the 
sulphate ot soda by its moistuess due to deliquesceneo and by 
the brown color and by uot efloroscing in fine powder. It 
consists mainly of common salt and nitrates of lime and soda, 
This production of nitrate is due to the decomposition of nitro- 
genous animal or vegetable matter, first producing ammonia 
which is afterwards oxidised to nitrie acid. An essential con- 
dition of the nitrification process is the presence of alkaline 
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carbonate or carbonate of lime to fix the nitric acid. For 
example, ordinary dung heaps may produce plentiful supplies 
of ammonia, but no nitric acid. Indeed, nitric acid, if present, 
is changed by the reducing action of the decomposing organic 
matter to ammonia. If wood ashes containing carbonate of 
potash or lime be mixed with the heap, tha acid becomes fixed. 
‘Artificial nitre beds, called nitrieres or nitre plantations, were 
Grst introduced by the chemists of France to supply nitre for 
gunpowder during the wars of the Revolution, when the ports 
of France were blockaded by the English and imports pre- 
vented. Animal manure is mixed with carbonate of lime and 
wood ashes, and frequently watered with urine, which produces 
much ammonia. ‘This is cultivated for two or three years. In 
tropical countries the production of nitrates is more plentiful 
and rapid, A manure of a valuable quality could probably bo 
made by municipalities or by the zemindars themselves by 
mixing pounded kankar, or even marly soil with manure, and 
moistening it frequently during one or two hot seasons, If it 
were moistened with liquid sewage, which would tend to pro- 
duce more ammonia, the production would be increased. ‘This 
artificial production is an exact imitation of what takes placo 
natorally in soils in which nitro is produced. In the Punjab 
nitrates effloresce near villages where the soil becomes impreg- 
nated with animal sewage, which undergoes nitrification in 
presence of the carbonate of lime and alkaline carbonate in 
the soil, The most plentiful supply is in the soil on the mounds 
that indicate the sites of old villages. This is the main source 
of the manufacture of saltpetre in the Punjab. Similarly near 
buffalo ponds and watering-places for cattle, where dung ia 
trodden into the soil, nitrates effloresce and are swept up by 
the zemindars as manure. A similar process, no doubt, takes 
place when a field is well manured with animel refuse, The 
conditions of the production of nitrate of lime in the soil are 
present, and this may account to some extent_for the reclam- 
ation of alkali soils by manuring alone. For this purpose 
animal manures would be far superior to vegetable. In plants 
there is comparatively little nitrogenous matter, which alone 
can generate nitrates or ammonia. In Utah a favorite manure 
is the refuse of slaughtor-houses, which would be capable of 
supplying large amounts of ammonia and nitrates, 

‘As regards the uses to which the alkali efflorescence might be 
put, sulphate of soda can ensily be separated by evaporation 
and forms a useful purgative. It might be possible to. utilize 
those mora rich in alkaline sulphate for the manufacture of 
earbonate of soda for glass or eoap work, ‘Tho average mix- 
ture of sodium chloride and sodium sulphate resembles the 
product of tho first step of mannfacture of this carbonate, 
which is done by the addition of sulphuric acid to common salt, 
By evaporation the sulphate which crystallizes out first can be 
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freed from most of tha common salt, and this wauld resemble 
the salt cake, ‘Tho materials for the farther reduction, charcoal 
and lime, would be readily available, the latter from the kankar 
beds. Certain soils contain carbonate of soda in such quanti- 
ties that it can readily be separated by the crystallization pro- 
cess. At one time an enquiry was mado as to whether the 
nitre manufacturers defrauded the revenue to any extent by 
disposing of the alimentary salt left in the refase saltpetre 
earth atter extracting the nitre. Samples have from time to 
time beon forwarded to this office, and theso wore found to 
contain from 35 to 70 por cent. of common salt, It would 
certainly be possible and not very difficult to obtain a rather 
impure alimentary salt by rough crystallization processes not 
ony jfom the saltpotre carth but also from suitable kinds 
of reh. 
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STICKS USED IN PRODUCING FIRE BY FRICTION.—The follow- 
ing extraot from a paper read by Mr. V. Ball beforo the Asiatic 
Society of Caleutta may perhaps elicit from our readers some 
further information on the same subject. It is probable that 
the plant referred to is the common climber found usually in 


“Some years ago I exhibited a sample of the fire sticks used 
by the inhabitants of the bar Island. These were cut from 
some soft white wood, possibly from a species of Bombax. Sub- 
sequently, in Sambalpur, I found that the inhabitants of the jun- 
gles there knew how to make fire in exactly the same way, the 
sticks used boing either of the small solid bamboo or the 
branches of the pothur tree (Croton oblongifolius). In this 
case my attention was drawn to tho faet Ly fiuding sticks which 
had been go used cast away in the jungles. 

On asking the coolies with mo whether they understood tho 
art, they immediately set to work in the following manner :— 

Breaking off two pieces of dry bamboo which had about 
twico the diameter of an ordinary load pencil, they pointed ono 
of them at one end, and on thé side of the other they made 
small pit toreceive the point; from the pit a groove or notch 
was cut across on tho side of the atick. This second stick being 
placed horizontally in position on some dry grass and leaves, 
was held there by the toes of the principal operator who squatted 
down for the purpose. 

Taking the first. stick between the palms of hia hands and 
placing the point in the pit, by rubbing his palms together tho 
stick was made to revolve backwards and forwards, and tho 
second operator relieved the first by commencing at the top as 
the other worked down to the bottom. They continued thus, 
alternately relioving one another, till, in an incredibly short 
space of time, the pit beeame charred and soon began to smoke, 
the finedust resulting from the friction fallingdown. The already 
mentioned slit formed @ small pile on the tinder and caught tho 
first spark. This being carefully nursed and blown upon, soon 
burst ints a flame. 

At the ethnological section of the British Association Meeting 
in 1878, 1 exhibited and described some of these sticks, and the 
communication appeared to excite a considerable degree of 
interest. This—added to the fact that T found that even in India 
many people ave not aware that the knowledge of how to 
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produes fire with two small sticks, so far from being extinct, is 
robably universal throughout some wide tracts in this country — 
fas led me to imake further enquiries. On the only two oeca- 
sions upon which I have been in the jungle this year I have 
asked the first regularly jangly men I met with whether they 
could makefire. Both replied in the affirmative, and made good 
their words by producing a flame in a very short space of time. 
‘The first case happened not many miles distant from Deoghur. 
Here the sticks used were the already mentioned pothur (Croton 
oblongifolius): these ara now exhibited. The second casa 
“occurred in the centre of the Kharakpur Hills whore I came 
across a tribe of people called Naya, Their headman, who, by 
tho way, was a most curious and ‘amusing individual, on boing 
asked to produce fire sent one of his companions for the sticks 
to the jungle close by, 
He returned, not with the pothur, but with the woody etems 
of a thorny creeper. Tho thorns having been removed, a pit 
was mado at a node or joint, and then, in the usual way, a very 
few tarns produced a spark. Those aticks I also now exhibit. 
This ereeper has three native names—Kumari (or Kumree), Dah- 
nee, and Maskanti. Although 1 omitted to get leaves or flowers, 
Tam fully satisfied that it is a spocies of the genus Smilax, and 
in this opinion Dr. Feistmantel agrees with mo. Most of the 
common species of Smilax have scarcoly got woody stems, and 
in this one it is noteworthy that the wood much’ more closely 
resembles that of an endogenous than that of an exogonous 
plant. 
: So anomalous are tho characters of the genus that Lindley 
long ago proposed a special cluss, the Dictyogens, for its recep- 
tion. Among its anomalous characters I do not know whother 
its woody structure las been specially noticed. 
There is every probability that this Smilax was the so-called’ 
vine which was known to the ancients as affording the wood with 
which fire was produced.’”? 


Tar following telegram from Mr. J. Wood-Mason to the Chief 
Commissioner of Assam, and dated June 8th, 1881, is oxtracted 
from the Assam Gazette :— 

‘Trs-Bue.—iHavo discovered by observation of specimens of 
this formidable pest kept in confinemont that the female depo- 
sits her eggs singly in the substance of the tenderest shoots of 
tho plant jn the internodes or portions of the stem between the 
pekoo and the two or three leaves succeeding from above down- 
wards, and in the buds developed in the axils of plucked leaves 
and in the parts thereabout; that the presouce and position of 
each egg is from the first indicated on the exterior by two un- 
equally long glistening whito bristle-like prolongations of its 
alll, and later by discolouration of the point piereed. Have 
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discovered by dissection that she is provided with a serrated 
ovipositor of the shape and sharpness of a sabre, wherewith to 
ierce holes in the soft tissuos of the plant for the reception of 
her eggs, These observations have beon verified in the field 
upon numerous blighted bushes; but, though eggs have readily 
been found by the unaided eye on blighted portions of bushes, 
not asingle one has yet been seon on any perfectly uninjured 
shoot. The vigorous and unremitting plucking of the blighted 
portions of bushes might mitigate the evil, and I would snggest 
that this message be sent to newapapers, and published im the 
Gazette for general information. 


We rogret to have to record the death, sinco our last issue, of 
Mr. B.S, Dodsworth, Deputy Conservator of Forests. Mr. Dods- 
worth had passed most of his service in Oudh where his work in 
the organization of the admirable roads and compartment lines of 
the Oudh forests, and the protection and working of tho sal forests, 
is well known, He had, soon after his return from leave, been 
transferred to Chittagong, where, however, be was destined to 
remain only a few weeks. Being attacked by fever at Ranga- 
mati, he had to be removed. to Calcutta,and thenco procoeded to 
Fatehgarh where he died on the 19th March, His numorous 
friends in the department will much regret the loss it bas 
sustained. 


Ta Moreton Bay Crestyor in Tae Darsenniva Terat.— 
Sin,—The plants of the Moreton Bay Chestnut (Castanosper- 
mum australe) ab Bamanpokri (Darjecling Terai), three in 
number, have this year flowered for the first time, 

Isend you a bunch of flowers herewith. They grow like.the 
jack fruit, on small special branchlets on the older parts of the 
stem and branches; but these special branchlets seem to produce 
no leaves, 

I would have sent you a better specimen, but that I want to 
procure seed in order to raiso more seedlings of the tres. 

Two of the trees which are closest to the teak plantation, and 
aro thus in the shade, scom to bo dying slowly ; whoreas the 
other, which is about 60 {cot distant, but well exposod to air and 
sunlight, is ina flourishing condition, 

At pago 84 of your list of “Trees, Shrubs, &.,” you 
state that 1869 is probably the dateon which these trees were 
planted. I should be glad to know if in its native habitat 
the Castonospermum australe flowers at so early an age as 
eleven or twelve years. I fear this early flowering is an indi- 
cation that the tree is unable to adapt itself to the climate of 
the Torai—F. B, M, 


No: Tt is ® handsoms orango yellow flower, resembling that of ‘Cassia.’ Wa 
onnnot aay whether Howering at an early age ia the characteristic of Uke trea, Perhaps 
some of our readers can help us—Ep, 
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Some experiments aro to ba made in Burmah, as well as 
at Sitapahar in Chittagong, and at Bamunpokri in tho Darjeel- 
ing Terai, in raising seedlings of Broussonetia papyrifera, 1 
notico at page 352 of the Inpraw Forester for April 1881 that 
in Japan it is said to thrive best on dry sunny slopes, and is 
propagated by cuttings. I should be glad to know how the 
scoda should ba sown, for it is from socd that I must grow it 
at Bamunpokri. Nothing is said in the Forest Flora (Brandis’) 
as to the mode of rearing it, except that it is hardy, and seems 
to accommodate itself readily to different conditions of climate. 

Undor what conditions of climate can it best be cultivated 
far paper stock ? 

4 e Japanese, it would seem, make the most use of it. Is 
there no information available beyond the fact that “it thrives 
best on dry sunny slopes?” 

In 1873 the Japanese sent to the Vienna Exhibition a 
number of articles manufactured from the paper of Brous- 
aonetia papyrifera. At page 145 of the Rerue des Eauz et 
Foréis for May 1875, some information is given, which is 
derived from a report submitted to the Society of German 
Orientalists by Messrs. Zappe. Here it is said that propagation 
iy by means of rovlecudtings ubout five iuches Jong, and about 
two-thirds of an inch is allowed to protrude above ground. 

The Japanese employ Edgeworthia papyrifera in the same 
way a8 Broussonetia papyrifera. This is probably the same as 
Daphne papyracea, Wall—(see page 386, Brandis’ Forest 
Flora)—which is common in the forests of the Darjeeling district 
above 6,000 fect altitude. Can this be taken as nny indication of 
the locality likely ta ha suitable for the cultivation in thia 
district of Broussonetia papyrifera ? 

This latter grows well in Central France, and multiplies 
there with wonderful facility. I sowed a few seeds here, (about 
5,500 feet altitude), ou the Ist of May, but as yet (11th May) 
they have not germinated.—F’, B, M. 

Darnen parrraces axp Eponwortita Ginpwner aro both common shrabs in 

Nepal, both extending imo Dusjcling, though the lattor is eomowhat rare, and 
‘both used fre making country paper. he : 
‘From the fact that Broussonetia papyrifera is indigenous in tho Martaban 
Hilla—(seo Kare’ Flora of British Burmah, U1, 4@7)—we should say that it should 
do weil enough at buth Damunpoksi and Sitapabar, At the latter place, tho seed ia 
gorminating well—He, 


New RAINGUAGE FOR REGISTERING LONG PERIoDS.—At the 
April Meeting of the Asiatic Society of Calcutta, Mr. H. F. 
Blauford, F.R.S,, described a rainguage with evapometer for 
rotnoto stations, which is the invention of Mr. D. F. Hutchins, 
of tho Mysore Forest Department, as follows :— 

“The gauge only differed from an ordinary raingauge in 
having a very large receiver, capable of holding about 30 
inches of rainfall. Tho receiver was surrounded by an outer 
easting to diminish evaporation, and, in use, was buried in 
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the ground level. “Accompanying it was a smaller vessel: of 
the same diameter, but much shallower, and covered with a 
conioal tid having a small perforation at the apex, which was 
protected by a'small conical cap, to prevent the entrance of 
rain. This served as an evapometer. In use a measured quan- 
tity of water (say two inches of rainfall) was placed in both 
vessel, and they were then left undisturbed for 5 month. 
At the end of that time, the quantity in each vessel was 
yemeasured. Tha additional water in gauge being added 
to the loss in the evapometer was assumed to be the total rains 
fall of the interval. 2 

“A year’s verification at Alipore, where the rainfall was alsd 
aheagured daily, showed. that the instrament was less accurate 
than had been hoped, but was nevertheless calculated to give 
an approximate result when great accuracy was not important. 
Ht had been found thatthe evaporation from the evapomoter 
exceeded that fromthe gauge by quantities varying from } inch 
to # inch in different months, and the total error in ten months 
amounted to 44 inches. The cause of error being obvious, it 
appeared probable that it. might be greatly reduced, or even 
corrected, by increasing the depth of the evapomoter, and by 
enlarging the conical cap, which would diminish the evaporation.” 

Such an instrument will be invaluable for forest localities 
visited, say, once a week or even once a month by the. ranger, . 
and we hope to bear that is has been so perfected that the 
errors are reduced to a minimum, and it may be possible to 
utilize it for gauging the rainfall of forest reserves, and 
experimenting on the differences within and outside the forests. 


Deoay or Evcatyprus at Cuanca Manca.—I seo that 
Mr.-J. CG. McDonell draws attention to the destruction 
of Eucalyptus at Changa Manga Plantation. It is a 
pity that he does not state what species have suffered, or 
whether only ona kind bas been affected. I was reading 
dately a paper “On the Timber-supply of Australia” by the 
Hon'ble Mr. Krichauff. He saya:—“*I heard at difforont 
times the gum trees died without any apparent cause in many 
parts of the colony, especially in the south-east. I observed 
ones, many years ago, that our blae gums died suddenly over 
‘an aren of perhaps fifteen or twenty acres, in the Bugle Ranges 
inthe midst of  well-wooded district. Last summer, however, 
amy attention was called to the following alarming fact :—On 
a very large tract of timbered country on the Hundred of 
Strathalbyn, said to ba abont fifteen or twenty square miles in ex. 
tent, not a blue gum remained alive. All other gums—white, 
yellow or red—wore luxuriant, while tho blue gums, from the 
largest troe to the amallest sapling, were dry, and the bark, already 
cracked, ready to fall down this winter. Tt, was. remarkable 
aud perplexing to. observe the exactly straight boundary ling 
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et ono of the: ontskirits of this tract of land which I visited. 
Within a few yards all blue gums were dead, and outside tha 
line they were as vigorous as ever. My time being short, I 
could not examine the trees proporly to ascertain anything 
farther; but such an examination ought yet to be made. At 
all events, inexplicable as it is to mo, I thought it right to 
mention it, 80 that one or other of my hearers or readers may 
venture an explanation, or the enigma may be solved by com 
paring the observations af a number of persons at different locali« 
ties and times, and perhaps as regards different kinds of trees.” , 

Tn the instance quoted it is the blue gam (Eucalyptus Globulus) 
which alone suffered, Was it also this spocies at Changa 
Manga? 

Above, the blue gums were growing in their native climate 
along with their accustomed associates; the blue gams suffered 
but the others flourished. The cause might have bean supposed 
to be frost or drought, but that blue gums were said to be 
unaffected on the other side of a bonndary line, , 

Again, one would expect that, if the causo wore drought, the 
older trees with roots “penetrating more deeply would have 
resisted ‘longer than young saplings, The other trees, too, éven 
thongh of hardier constitution, would have probably guffered 
to some extent. 

Thus, though without the opportunity of observing the facta, 

itis rash to hasard an oxplanation, I should imagine that tho 
damage was caused by an inroad of animals, perhaps rata 
and mice, or other rodents. I should examine the roots of a 
tree that had shown signs of suffering, to seo if it had been 
gnawed, and also search for any other indications of the 
presence of animals, such as their holes, droppings, &e. Or 
the evil might be duo to fungus; and perhaps this is more in 
accordance with the fact of the boundary line separating the 
invaded tract from the flourishing tract alorigside, The inter 
vening few yards of cleared land’ forming the boundary line 
might readily be crossed by euch snimals os rats and mice, 
but the mycelium of fungus would take some time to cross it, 
or _be stopped for want of nourishment. 
- White ants are generally erodited with forbearing any living 
tree, and hesides they are certainly not exclusively partial 
to. blue gum. So I think we must seek the cause of death in 
some peculiarity of the species. The malady may have attacked 
other vital parts, for instance the cambinm3; but the roota, I 
think, are most vital—the most likely seat of the evil, 

The Reeve des Eaux et Foréts for November 1880 contains 
an interesting Paper on the “ Maladie ronde” which ravages the 
pine foresta in Sologne. The writer comes to the conclusion 
that the malady, which attacks the Maritime and Scotch pines, 
is due to the mycelium of certain fungi, notably the Riyzina 
wtidelata (Eries.)—F, B, M, . a 
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Francrsco Sounetro, Conducteur Forestier, notifies, in an 
article published by the official journal of agrionlture in Portugal, 
anew property of the wood of the #. Globulus discovered from 
experiments made while directing the works of the port of 
Figueria de Foz. M. Soubeiro feels certain that the “ teredo” 
does not attack the Encalyptus, If this observation is confirmed, 
engineers will not fail to make use of it for they have actually 
no officacious means of protecting from the ravages of teredo 
the ordinary timbers employed in marino construction,— 
{Revue des Eaux et Foréts.) . 


We see from the Review of Revenue Administration in the 
Panjab for 1879-80, published in the Punjab Gazette, that the 
Lieutenant-Governor complains that no mention is made of the 
“ Chos” of the Sewalik Range, and directs this subject to be 
noticed every year in the Financial Commiasioner’s Report. 

- It appears that the action of Punjab rivera in 1879-80 
caused a loss of Rs, 42,295 to Government, chiefly in Bannu 
and Muzaffargarh, 


Parzr Powp trom Woop.—The following interesting des- 
eviption of the process of making wood pulp is from an accannt 
of the opening of the Thorold Pulp Paper Company’s establish 
ment published by the Thorold Post, Canada :— 

“The wood, four feet in length and of any thickness, is 
brought in at the basement, placed in tho barking-jack (one 
stick at a time), where two men with drawn knives rapidly 
Rect off the bark, It is then conveyed by the elevator to the 

rat floor, sawn in two-foot lengths with cross-cut saws, passed 
on to the rip saw, where it is slabbed {that is, a small portion 
of wood on opposite sides taken off), to permit it resting firmly 
in the grinding engine. It is then passed to the boring 
machine (an upright one and a half-inch anger, with foot 
attachment driven by power)» where the knots are bored out. 
The wood is then placed in racks of the same size as the 
receptacle in the grinding engine and carried out to be ground. 
The grinding engines aro upright, and rocoivo at a filling one~ 
twentioth of a cord of wood. The wood is placed in a recep- 
tacle, and by a simple, variable, automatic process ia pressed 
flatwise betweon two outward revolving rolls, composed of 
solid emery, which are flooded with a spray of water, carrying 
off the fibrilized ‘pulp in a stream through rovolving soreens to 
the tank or stuff-chest in the basoment. [tis then pumped up 
into a vat that forms part of the wet machine. In this vat 
is constantly revolving a largo cylinder faced with fine brass 
wirecloth, which. picks up the particles of pulp out of the 
water and places them on the folt (an endless piece of woollen 
goods which makes botween rolls, for different purposes, a 
continual circuit of tho wet machine), On the cylinder is 
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turning a heavy roll, called the concha; between the two, 
where they met, the cylinder leaves the pulp, with most of the 
water pressed from it. The pulp now makes its appearance on 
tho felt above the concha roll in a beautiful sheet, 38 inch in 
width, and is carried along in a steady flow a distance of about 
8 feet, where it passes between (the water here again being 
pressed from it) but not beyond two heavy rolls, the upper iron, 
the lower wood, it adhores to the upper roll, which is constant): 
turning, wrapping it up, and when a sufficient thickness is 
attained, is cut off by a knife being pressed to the roll attached 
to the machine for that purpose. It now leaves the roll ina 
thick, white sheet, 86 x 38 inch, which is received by the boy 
in attendance on a table conveniently attached to the machine, 
and folded into sheets 14 x 26 inch, It is then placed on 
scalos until tho woight is 100tbs., whon it is placed in the press 
and firmly tied into square compact bundles. It is now ready 
for shipment to the paper mill to be made into printing and tea 
peper. The wood paper pulp haa been placed in the market, 
and found a ready sale. Last week a contract to the 
amount of 1,000 dole. was made with one of our large 
paper mills,” —Zimber Trades’ Journal, 


T nave lately noticed that young Singoli seedlings ( Cinnamo- 
snum Tamala and obtusifolium) are most frequently to be found 
in sheltered spots as under the sceatped banks at the side of a 
road akirting sidelong ground. This I noticed on the zig-zags 
of the old military road just above Kurseong bazar, Darjeeling ; 
a clump of bramble-busbes or an overbanging bank being suffi- 
cient sholtor to secure the growth of these young saplings. In the 
interior of the forest they are also generally found under the 
shelter of a boulder stone or in some pit or hollow, auch ag is 
caused by the up-rooting of a large tree. 

Whether these situations are preferred as affording shelter 
for the young plants, unable to survive without it, or as giving 
the proper conditions for the germination of the seeds, I have 
not been able to judge. But 1 have found in so many cases 
that seeds which are perfectly good, require special conditions 
to ensure germination, that 1 incline to the latter opinion. 

The Toon (Cedrela Toona), India Rubber (Ficus elastica), 
Lampatin (Duabanga aonneratioides), Chilanni (Schima 
Wallichi) —all important trees in this locality, British Sikhim— 
have each their peculiarity in this respect ; and I hope that some 
of your readers will record their observations on matters of this 
kind, ‘Thy Singoli is not perhaps an important tree; but there 
is no doubt that it will be a great saving of time and money to 
know how difforent kinds of trees epring up from seed in the 
forests, bofore attempting to raise them in nurseries for 
planting. —F, B, M. 
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The Sorest School at Delwa Din. 


Most of the renders of the “Forster” are aware that the 
first course of theoretical instruction at the above mentioned 
sokoo] is now in progress; end it will be useful to give to all 
those interested in the undertaking a brief account of the 
progress of the institution. 

The Indian Forest School at Dehra Din was established by 
the Government of India Circular No, 34F., dated Ist July 
1878, and the date for ita opening was fixed as the Ist Juno 
1879. In the Resolution it was set forth that the School was 
established to afford to the natives of India acientifio 
teaching in the principles aud practice of furesiry. TL must, 
however, not he understood from this that no efforts had been 
made previously to secure a training to the officers of the 
Forest Department in both the superior and subordinate grades. 
It is well known that a syatem of training members for the 
superior staff was started in 1866, by sending annually a 
certain number of youvg Englishmen to the Continent of 
Enrope, to go through a systematic training in forestry in the 
State and’ Communal Forests of Frauce and Germany, 
and to attend the lectures at one of the Forest Schools in 
those countries. 

And again, as early as 1869, attempts wore made to com- 
mence the training of aubordinates in India by the appoint- 
ment of a small number of native apprentices who wore 
expected to guality for more extensive and responsible duties 
than those hitherto entrusted to men of this class. 

The idca of an Indian Forest School was, it is believed, 
formally started in 1874, and in 1876 Sir Richard Temple, 
then fioutenant-Governor of Bengal, took up the idea 
by attempting to establish a provincial Forest School in 
Bengal. 

The difficulties of establishing, at the outset, a provincial 
school on a satisfactory footing were, however, very great, 


15 


We TRE FOREST SCHOOL AT DEARA DUN. 


and the subject was subsequently dropped for a time in favor 
of a Central Forest School at Dehra Din, leaving it for con~ 
sideration in the future whether provincial schools should not 
be set on foot in addition to the central establishment. , 

The Circular quoted above said that the School was at tho 
outset intended for the provinces under the Government of 
India, hut that the Governments of Madras and Bombay should 
eventually be at liberty to send 9 limited number of students, 
Tt was Jaid down that the School would at first only be used. 
to educate candidates for the appointment of forester or forest, 
ranger, none bat natives of India being admitted, who, if 
snecessful, would leave the School with the so-called ‘forest 
ranger's cortificate,’ 

in order to provide the necessary field for oducation, it was 
decided to form the forests of the Dehra Din and Jaunsar 
Divisions in the North-West Provinces into a separate Circle, 
the Officer in charge being the Conservator of this Circle and 
at the same time Director of the Forest School. As a 
temporary measure the charge of the Forost Survey was 
added. 

Tho forests comprised in these two divisions offer a con~ 
siderable variety of conditions. 

There are_in the Dehra Din Division which comprises, 
besides the Diin, both sides of the Sewalik range for a con. 
siderable length, extensivo sal forests, sissu foresta, mixed 
forests and tracts covered with bamboos. In the Jannsar 
Division we find, at lower elevations, chil forests, while the 
higher hills are occupied by forests of oak, deodar, spruce, 
silver fir and blue pine, besides a variety of other interesting 
trees, auch as tho box tree, yew, cypress, ete, 

So far as regards the field for practical instruction. The 
officer appointed to be the Director of the new school and 
Conservator of the School Forests, was Captain Bailey, B.E., 
until then Superintendent of Forest Survey. 

Captain, now Major, Bailey joined the Forest Department in 
1871; he was firet in charge of the Dehra Din Division, and 
then in charge of tho Forest Survey Branch. Although not 
a forester by profession, the choice was doubtless a very 
happy one, since Major Bailey possesses, in a singular manner, 
the facntty of guiding and instructing young men, while the 
more technical part of the forest education is taken charge of 
by professionally trained forest officers under his direction, 
Tho fact that he retains charge of the Forest Survey, offers an 
excellent opportunity for training tho appronticas in succaying, 

The selection of candidates to be sent to the Forest School 
was loft in the hands of the several Conservatora of Forests 
who wero at liberty to send men or not, as they chose, 
according to the orders which they might receive from time 
to time from their respective local Governments. The mini- 
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mum standard of qualifications of apprentices was fixod as 
follows :-— 
lst.— Ability to read fluently, and write correctly, their own 
language. 
2Qad.—Arithmetic, including vulgar and decimal fractions. 
8rd.—A good knowledge of vernacular accounts. 


In addition it was said that candidates should possess a good 
constitution and active habils, and that they should have 
proved their aptitude for the work of the Department by 
a practical conrse of not loss than six months duration, A 
knowledge of English was not insisted upon, but it was pre- 
sumed that mest apprentices would have some knowledge of that 
langnage. The limits of age were fixed at from 18 to 25 years. 

When the Resolution was issued, it was not considered pro- 
bable that the students would be willing to pay for their eduea- 
tion, and arrangements were, therefore, made for advances to be 
given to thom, and at tho samo time cight scholarships, at an 
agaregaic outlay of Rs, 120 per mensem, wero sanctioned. 

The date of admission was fixed at the Ist June in each 
year, whilo the course of instruction was to last for two years, 

‘he months of Juno to Soptcmbor in each year were to be 
devoted to theoretical studies, while the remaining two periods of 
cight montha each were set aside for practical employment in 
the forests of the School Cirele. At the end of the two years’ 
course the successful candidates would receive the ‘forest 
ranger’a certificate,’ and return to tho provinces from which 
they came, to fill vacancies in the class of forest rangers, or 
to be employed as foresters, and to be promoted to the class of 
forest rangers on the oceurrence of vacancies, provided they 
gave satisfaction in the meantime. 

The subjects, over which instruction was to extend, were 
the following -— 


{1.) Forestry, theoretical and practical, 
{2.) Mathematies. 

(3) Surveying. 

(4) Rotany. ef 

(5.) Rocks and soils. 


(6.) Meteorology. 
(7.) Law. 

And it was said that the extension of the course of instruc- 
tion thus indicated must be effected gradually, or beginning to 
be made with forestry, surveying and mathematics, The chiof 
aim of the Forest School was said to be to teach little, but to 
teach that thoroughly, Tt would lead us too far to enter here 
into the details of what subjects were to be taken up under 
each head, 

With tho view of securing efficient professional supervision 
over the working of tho forests attached to the school and the 
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training of tho candidates, 2 Board of Inspection was formed, 
consisting of the Inspector-General of Forests or President, 
and two members, the two first appointed being Dr, Selilich, 
Conservator of Forests in Bengal, and Mr. Gamble, then Aseis- 
tant to the Inspector-General of Forests. 

So far the original Resolution establishing the school. It 
will be observed that it provided for a field to work in, for 
a Director to guide the studies, and for a Board to see 
that tho school forests were properly managed ; but it did not 
mako adequate provision for a competent etaff of officers 
to manage the ‘aha forests, and to give the theoretical and 
practical instruction. There were, no doubt, some two or 
throo officers attached to the Dehra Din and Jaunsar Divisions, 
but they wore fully occupied with the ordinary divisional 
work, and two additional trained assistants were ‘simul- 
taneously posted to the School Circle, but only one of these 
joined within a reasonable time. Under those circumstances 
‘the only practicable plan was to begin very slowly indeed, 
by appointing a few apprentices and by employing them on 
practical work in the forests, It would lend us too much into 
detail to record here how the staff of the forest school was 
gradually strengthened, until the Secretary of Stato accorded 
his sanction to the appointment of three special officers, 
namely :— 

(1.) A Doputy Director of the School. 
(2.) A Deputy Superintendent of Forest Surveys, 
(3.) An Instructor, chiefly for Natural Sciences. 

In addition to the above, a Working Plan Branch was 
started, and tho officer in charge of it was put ander the 
orders of the Conservator of the School Forests. Gradually 
tho Dehra Din and Jaunsar Divisions were broken up and 
formed into four new divisions—the Saharanpur, Dehra Dan, 
Deoban and Tons Divisions, held by professionally trained 
forest officers, who not only look after tho practical training 
of the apprentices in the forests, but who also undertake the 
theoretical instruetion in forestry, while the Depaty Superin- 
tendent of Forest Surveys presides ovor the instruction in 
surveying. Thus it has beon brought abont that the Forest 
School Staff consists now of tho following members :— 

(1) Major F. Bailey, R-E., Director of the Forest School, 
Conservator of the School Forests, and Superinten- 
dent of Forest Surveys. 

(2) Mr, W. BR. Fisher, B.A., Deputy Director of the Forest 
School, and in charge of the Debra Dun Division ; 
educated at the Forest School of Nancy; joined the 
servico in 1872. 

(3.) Mr. W. H. Reynolds, Deputy Superintendent, Forest 
Survey. 
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(4.) Mr. 8. F. Warth, Instructor in Natural Sciences, 

{5.) Mr. BE. McA, Moir, in charge of the Tonse Division ; 
educated at the Forest School of Nancy ; joined the 
service in 1870. 

(6) Mr. E. E. Fernandez, in chargo of the Working Plan 
Branch; educated at the Forest School of Nancy ; 
joined the service in 1873, 

{7.) Mr. A. Smythies, B.A,, in charge of the Deoban Divi- 
sion; educated at the Forest School of Nancy ; joined 
tho servico in 1873. 

(8) Mr, E. F, Litchfield, Survey Branch, 

(9.) Mr, A. F, Brown } alucalat at the Forest School of 

(10.) Mr, F.B, Bryant {Nancy ; joined the service in 1881. 

In addition to the above the services of a mathematienl 
tnaster, educated at the Thomason College at Roorkee, have 
been secnred. 

Jn order to provide a competent teacher of entomology, it 
has been suggested that one of tho students now at Nancy 
(Mr. Clifford), who has shown a special aptitnde for that 
branch of science, should, at the conclusion of the regular 
course, devote an additional yent to tho etudy of entomology, 
He is oxpected to join the Forest School Staff towards tho end 
of 1882. 

Tt will be obsorved from the above that a strong and fairly 
complete staff has thus.been brought together. Before, how- 
ever, proceeding to show how it is now being utilized, it 
will be necessary to go back for a moment, and to explain 
certain additional measures consistent with the education of 
nativea for the Forest Service. So far mention has been 
made of forest apprentices, who ara to be trained for the 
ultimate position of Rangers. The Government of India, in 
their Resolution No. 6F., dated the 3rd February 1879, 
introduced_a new clement altogether, namely, the training of 
so-called Probationers or candidates for appointments on 
the superior staff of the Department. Originally it was con- 
templated that only Foreat Rangers, who may bo considered 
to be suitable for promotion to the superior branch of the 
service, may be sent to the Forest School as Probationers, 
and if they pass the period of probation to the satisfaction of 
the Director of the Forest School, they may bo promoted 
to the rank of Sub-Assistent Conservator. Subsequently 
various modifications were introduced, so that at the present 
moment tho following classes of men may bo appointed 
probationers :— 

(1.) Forest Rangers and other forest officers in positions 
corresponding to that of forest ranger. 

2.) Native gentlemen of good position and education who 
are not in the forest service, 
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(3.) Gentlemen of European origin, but not more than two 
per annum, 


The minimum of qualification required ia given as follows :-~ 
(a) Orthography. 
@-)—English Composition. 
(¢.)—Arithmetic in all its branches, 


(4.)—Qualification in surveying by the lower forest 
standard. 


(¢.)—Knowledge of the vernacular according to the 
lower standard of examination. 


Probationers will be deputed to the Forest School fora 
period of two years, at the end of which they will be eligible 
to receive either the lower certificate of being competent to 
hold tho position of a forest ranger, being the same as that 
which may be granted to npprentices, or the higher certificate of 
being eligible for promotion to the class of Sub-Assistant 
Conservator, 

All probationers will, on return to their provinces, be employ- 
ed ae Porest Rangers. Thoso who hold the higher certificate 
will, after having served for two years as rangers, be eligible 
for promotion io the superior staff. 

Ti will thus be seen that the present intention is to train 
two classes of men at the Forest Schoot, namely :— 

(1) Apprentices, who desire to quatify for the appointment 
of Forest Ranger; and 

(2) Probationers, who qualify either for forest ranger or 
for appointment to the superior staff, as the ease may be. 

And now we shall return to the School. Boon after its 
establishment had been sanetioned by Government a suitable 
house was secured at Dela Diin. It contains large and airy 
Jecture rooms, besides aceommodation for a musenm, for the 
Forest Survey Office and the office of the Director of the 
Behool. In a separate building a chemical laboratory has 
been established, 

The bnildinga stand in a large compound, which is available 
for nurseries, the planting of trees, &, ‘Two miles from the 
school bouse a forest garden hag been laid oul, which will be 
used for experimental plantings and the raising of seodlings 
on a larger scale than can conveniently be dono in the 
school house compound. 

A library, a wuseem, and an herbarium have been started, 
and these will no doubt become more complete every yenv, 

As atated above, a commencement was made, soon after 
the eatablishment of the School, by teaching the men practi- 
cally, In tho autumn of 1878, the Inspector General of Forests 
visited tho school forests and drew up, in consultation with 
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the Director of the School, a scheme for managing them, 
80 8 to make them as instructive as possible, 


In April 1881 the Tuspector-General of Forests, and Dr+ 
Sclilich, made a joint inspection of the forests. During their 
visit, they considéred, in consuttation with tho Director, the 
advisability of commencing a theoretical course of instruction, 
There were four apprentices and five probationers then under 
practical instruction, while several additional men wero 
expected to join in Juno 1881. The manimous opinion was, 
that theoretical instruction should now be commencod, and 
accordingly the above mentioned officers drew up a joint memo- 
randum setting forth the plan to be followed. 

The sanction of the Government of India having been 
obtained, the conrse of theoretical instruction was com- 
menced carly in July, and it is expected to last until the 
end of October 1881. ‘I'he details, as they have finally devo- 
loped, will now be given, 

The subjects chosen for instruction during this first course 
aro— 

1.) Mathematics. 

(2) Surveying. 

(3.) Botany. 

(4.) Tho elements of Chemistry, Physics, and Mineralogy. 

5.) Forestry. 

(6.) Forest Law. 


For mathematics a special master hus been engaged, who 
tenches under the guidaneo of the Deputy Director of the 
School, 

Surveying is attended to by the Deputy Superintendent of 
Forest Survey. 


For Botany special arrangements had to be made, and the 
services of Mr. Duthie, Director of the Saharanpur Botanical 
Gardens, have been secured for two months. 

The instruction in Natural Sciences is given by Dr. Warth. 

The lessons in Forestry have been divided between Mosara. 
Fisher and Fernandez. 

For Forest Law the services of Mr. B. H. Baden-Powell, 
Bengal Civil Service, have been made available. 

It will be observed that, in addition to the regular staff, 
the services of Mr, Baden-Powell and of Mr. Duthio wera 
necessary at the first course of lectures. In order to use the 
opportunity to the utmost, it was decided to invite Conservators 
to send such of their junior officers, as could he spared, for 
one month so that thera are now threo classes of students at 
the school, namely, apprentices, probationers and officers. 
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To meet the requirements of all, the subjoined plan of leetures 
is being followed :— 


Avrnex. | Pnon4- 
TICRE. } TIONERS, Onproxne, 
Bubjeeta of Instruction, |————f |__| pawanes. 


Hours. | Tours. | oura, 


aM. AO aM. 
Natural Science (theoretical) | 10to 11] 10to11) 10 to 11 
Apprentices and 
Probationera_with 
Forestry * ve Tbto 12] 11 to19} 11 to 184) Mr. Fisher. Offcers 
wih ‘Mr. Fernan- 
lez. 


you | pom | eM 
Natural Scioneo (practionl) ... | 12'to 1-30] 12 to 1-80] 4'to 
2 


Botany i ww | 2to8 | to sof Hey 


or BtoS | 3to5 | Stod 


‘Mathematics and ere 
Forest Law ws 


It will be observed that the lectures commence at 10 A.M, 
and last until 5 rat, with half an hour’s interval, As the 
number of hovrs per diem could not be inereased, the lectures 
on Mathematics and Surveying were suspended for three 
weeks, during which period Mr. Baden-Powell was delivering 
his lectures on Law. 

On every alternate Saturday an examination is being held. 

Tt will how interest our readers to hear something of the 
attendance, and we therefore give the following table showing 
what students are attending the lectures :— 


EET, 
Provinee to sien ie wiadonls | Appren| Probe: | ofcen. | ‘Tomax. 
Bongl ww a walt 2 is a 
Assam oo a o a a a a 
NW. Proviness, Oud... aia)? Sa ” 1 1 
FS » School Cirle 1 3 ‘ 7 
Punjah is sa . 3a 2 a 1 
Central Provinces ‘is 1 a 

Berar a a be 1 t 2 

roux ..[ 7 | 7 | 8 | a8» 

at 
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Tn_addition to the above several of tho Professors attend 
Mr, Baden-Powell’s lectures on Law, thus bringing tha total 
audience up to 29, 

From the above statement it will be observed that tho 
School Circle and the Panjab compete for tho honor of having 
sent the Inrgest number of men to attend this first course of 
lectures at the Indian Forest Sebool at Dehra Dun. 

Barmah and the N. W, Provinces, Central Circle, shine by 
their absence. As regards the former, distance might he 
pleaded, but we are not quite sura whether there is not at 
the same time a desire to argue, that matters in Burmah 
differ sa much from those in India proper as to make it neces 
sary for subordinates to be trained on the spot. If this prin- 
ciple were to hold good, it would have to be applied to the 
superior staff, and it might be asked what is the uso of. 
training our junior officers in Europe before they jom in 
India ? 

Such as supposition can, however, not ba entertained for a 
moment, because it is too well known by this time that what 
real progress has been made in forest adminiatration in India 
during tho last 25 yaars da chiefly due to the judicious appli 
cation of the experience gained in Europe during more than, 
acentury, and in no part of the British Indian dominions 
is this being felt more atrongly than in British Burmah, 
and we aro told that our Burmese friends are about to 
mend their ways, and to send one apprentice by way of 
experiment. 

But what will the forest world think of the N. W. Provinces, 
Central Circle? We need hardly vemind our readers that the 
men in the Central Circle have only to step across the Ganger, 
and they will find themselves in the school forests. Hence 
it must be assumed that in not sending any men for instrno- 
tions, those directing affairs in the Central Circle are following 
the fixed plan of not wishing to support the new institution. 
This, it appears to us, is deeply to be regrotted, and the 
Sporeemenlike Foresters of the Patli Dun and adjoining districts 
should have remembered that knowledge means power, The 
time of filling appointments in India with men untrained foy 
the work is passing away fast, and we feel confident that our 
friends of the Central Circle have no desire of remaining 
behind the rest of the world, We trust they will make 
up for the past, by showing a full muster on the tet 
July 1882, when tho next course of theoretical instruction 
commences. 

Having thus shortly chronicled the successful launching of our 
little craft, it may be as well now to show why it must, in the 
course of time, grow and increase, until it becomes the very 
foundation upon which tho suecessful administration of our vast 
Indian forest domains will rest. 
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Tho organization of any Forest Department, if it is to fulfil 
ita object, must comprise three distinct classes of officers, 
namely :-— 

(1.)—A controlling staff. 
{2.)—-An executive staff. 
{3.)—A protective staff. 


Tt has already been mentioned above that the controlling 
staff’ is recruited chiefly by Englishmen trained in the forests 
and the forest schools of Europe, The protective staff ia 
reernited focally, and in the selection of its mombers wo look 
chiefly for honesty, a strong constitution, a fair amount of 
intelligence, and perhaps a knowlodge of the vernacular, 

There remains then the oxecnutive staff. Hitherto this has 
consisted, first, of officers preparing for the duties of the con- 
trolling staff; secondly, of members of tho protective staff, who 
had specially distinguished themselves; and, lastly—and woe re- 
fret tosny not least—-of men with a fair amount of education 
picked up as occasion occurred, and very often taken on in a 
hurry to meet immediate requirements. We need hardly add 
that a staff thus recraited must contain, besides a number of 
good officers, a large proportion of men not fit for, and not 
deserving of, tho position given to them. 

The management of large forest estates requires special quali- 
fications, because, in the first instance, it must be based upon 
natural laws, the study of which requires time; secondly, the 
duty of forest officers brings then into perpetual contact with 
the revenue administration of the country, and with the adminise 
tration af criminal and civil justice; thirdly, in forest estates a 
long sories of annual incomes has been accumulated, and it requires 
epocial akill and knowledge to regulate the use of the stock in 
hand, so that it may not diminish, but rather improve and 
enable us to increase the quantity that may annually be 
yemoved and made available for the use of the ever-increasing 
population of the country ; fourthly, forests play an important 
part in the economy of nature, which may become of the highest 
importauee, especially in mountainous parts of the country, ov ire 
districts subject to the horrors of famine. 

Tt is, therefore, of great importance that the men in immediate 
charge of our forest estates possess that knowledge and training 
which enables thom to do justice to the work entrusted to 
thom, These men are the members of tho executive branch of 
the forest service. 

At the present moment the aren of reserved forests in the 
provinces under the Government of India, that is to say, forests 
which will be pormanently maintained as such, amounts to about 
16,000 square miles, and it is botioved that this will be brought up 
to about 20,000 square miles during the next few years. On 
an averago it may be said that an executive ollicer can take 
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charge of about 30 square miles of forest, so that we should 
require astaff of abont 660 such officers, who are generally call- 
ed forest rangers. Some of the officera trained in Europe will 
for a while hold charge of ranger, to prepare for higher duties, 
but in addition we shall have to provide, say, during the next ten 
years, a staff of at least 600 competent rangers. A reference 
to the list of officers in the Forest Dopartment.on the lst July 
1881 will show that we have now only 97 forest rangers, and 
those who are acquainted with the several provinces know that a 
number of ranges are now held by foresters, that is to say, by 
men whe should, properly speaking, belong to the protective etaff. 

Itis clear, therefore, that we shall have to educate some 500 
forest rangers in addition to those now in the service. And even 
after the fullstaff of, say, 600 rangers has been obtained, we shall 
require at least 20 new men annually to fill vacancies. 
To train these men will chiefly be the task of the Forest 
School. The commencement has been on a smail scale, and 
preetess has hitherto been slow to make sure of final success, 

nt now we must go a step further and begin to expand. We 
have no doubt that conservators are fully impressed with the 
imperative necessity of providing a competent staft of rangers, 
and we anticipate that they will compete with each othor in 
obtaining that desirable result in as short a time aa pos- 
sible, 

It will now be time to indicate shortly tho lines upon which 
tho education of forest rangers is henceforth to be con- 
ducted :— 

Candidates for appointment as forest rangera, who desire to 
boreceived at the Centril Forest School, will be selected by eon- 
servators of forests under the control of their local Govern- 
ments, 

Students before proceeding to the Forest School shonld prove 
their fitness for forest work by service in the subordinate staff of 
the department for a period of not less than 12 months, 

The minimum standard of education required will be that 

the candidate shall have passed the EntranceEsxamination of any 
Indian University on the English side, This rule may, how- 
ever, be relaxed in the case of mon now in the service, and who 
may be preparing for the School, provided the Director considera 
that they havo reached a standard of education sufficient to 
enable them to follow the course of instruction with advan- 
tage, 
At the time of admission to the School students should not be 
Jess than 18 or more than 25 years old; they should possess a 
sound constitution, a good moral character, active habits and all 
the othor qualifications required to make them useful members 
of tho department. 

Candidates will join at Dehra Din on the Ist Jaly. The course 
of instruction will be partly theoretical and partly practical. Tho 
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theoretical course will be held at Dehra Din, and it will gene- 
rally extend from the Ist July to the end of October, while the 
remaining eight months of the year will be devoted to practical 
training in the forests, either in one of the divisions of the 
School Cirelo, or in selected divisions of other circles or pro- 
yinees. Tho forest rangers’ certificate may be granted at tho 
end of 16months' course, which will include two terms of theo- 
retical instruction, but it will rest with the Director to extend 
the course of instructions up to a total of 28 months. 

While at the school the Director may dismiss men or remand 
them to their provinees if considered unfit to profit by the 
instrnetion. 

On return to the province from which they were sent, the 
passed men will be appointed as forest rangers, or, in the 
absence of vneancies, to the higher grades of the class of 
forester. 

As regards the subjects in which theoretical instruction will 
be given, we invite onr readers’ attention te what was stated 
above, Naturally the first course now in progress must show to 
a lurge extent what subjects to select in each branch, and how to 
arrange them. It is, we believe, intended to write, for the pre- 
sent, ashort ayllabus of each subject, for the guidance of the 
professors, to be supplemented heroaftor by handbooks. On 
one point, however, all seem agreed, namely that the 
quality of the teaching is to be first considered and the quantity 
of material put before the students second; in other words, 
to teach little, but that well, and to connect everything learnt 
with the practical work of the students. Of this principle 
we approve most cordially. Here, in India, we have had too 
much of the system of filling unripe minds with large qnanti- 
ties of material, of which the recipients are afterwards found 
incapable of making any use, or of applying what they have 
learnt in practical life. When the primers have appeared, 
we hope to put some more detailed information on this subject 
before our readers, 

It will bo observed that the practical instruction will be 
given partly in the school forests and partly in selected 
divisions of other provinces. It would perhaps be better 
if the students would all remain at the school forests during 
the whole course, but it should be remembered that a few 
yeara hence the average number of students who join the 
school annually will be at least 20; and as the men of two 
years may be at the school at the same time, it would not be 

ossible to find profitable work for them all in four divisions ; 
ence it has been decided to send some of the students to 
selected divisions in other provinces. Of course it need 
hardly be pointed out here that these selected divisions must 
be worked and managed on a systematic plan, so that the 
siudents may be guided into the right direction, It will 
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probably be found convenient to keep the students of the more 
distant provinces, like Burma, Assam and perhaps Bengal, 
and parts of the Central Provinces, at the School Circle, while 
those belonging to the North-Western Provinces, Central 
Circle, Oudh and the Punjab, would return to their own pros 
vinces for the term of eight months comprised between the two 
theoretical terms. 

We have in the above described the course of training for 
forest rangers. It is, however, we understand, the intention 
of Government to goat oncoa step further, and to regulate 
more precisely the manner in which forest rangers may 
qualify for promotion to the superior staff. 

Hitherto the selection of native probationers has not led to 
very satisfactory results. It has been proposed, therefore, to 
suspend the appoiutment of probationers, and to substitute 
for the present system hereafter the deputation of deserving 
forest rangers, who have been trained at the Forest School, 
to that institution for a second or higher course, after they 
have served for a period of not less than two years since they 
received the forest ranger’s certificate. Rangers thus deputed 
will, if they pass successfully through the higher course, 
become eligible for promotion to the superior staff, that is to 
say, for the rank of Sub-Assistant Conservator in tho first 
instunce. Further experience will no doubt develop the 
principle, and in the meantime it is of importance for the studenta 
to know that the road for advancement is open to them, and 
that it depends on their own exertions whether they will got 
on in lifa or not. 

In order to make the utmost use of the school, it will 
probably: be arranged that officers of the department, who 
have not received a professional education, may be deputed to 
take part in the higher course for rangers, who desire to 
qualify for the superior staff, This arrangement will doubt- 
lessly be welcomed by all untrained officers, who feel the 
desire of extending their knowledge, and of putting themeelvea 
on a more equal feoting with the officers trained in Europe: 
And thus we shall no doubt gradually udvance snfliciontly 
so as to be able to impart. a knowledge of forestry not much, 
if at all, inferior to that now secured by going ‘through tha 
eourse of studies at Nancy. Of course we must be carefal 
not to fall into a trap at the outset. We mean, that all these 
things require much time to develop and to form, and we must 
not expect to reach the top in a day, but advance slowly and 
steadily, so as to secure final success, and not run any riske 
of failure or reaction by the way. 

Our readers will no doubt agree with us in thinking that 
ihe Forest School at Dehra Dun is the very foundation of 
real and satisfactory progress in forest administration in India, 
It ia algo well known that the task of establishing and starting 
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it was. one beset with endless difficulties, and we have te 
acknowledge the great tact exhibited by Major Bailey, the 
Director, to whose exertion the success so far obtained is due to a 
considerable extent. The real author of the School, however, 
is Mr. D. Brandis, PhD. the Inspeetor-General 
Forests with tho Government of India. We do not intend 
to record here in detail the merits of Dr. Brandis as regards 
the Indian Forest Department; that we hope to do when the 
befitting moment has arrived, but we cannot conclude this 
article without a few remarks on the manner in which the 
establishment of the school has come about, 

It is well known that Mr. Brandis joined the service in 
1855, and that he served as Conservator of Forests in Burma 
from 1855 until 1862, when he was appointed Inspector- 
General—a post he has held over since, if we leave out of 
consideration two terms spent on leave, It is equally well 
known that systematic forestry in India is due to Mr. 
Brandis’ exertions, who brought a vast stock of knowledge 
and an indefatigable energy to bear upon his work. Almost 
every great stop in advance, with the view of improving 
forest management in India, was brought about by Mr. Brandis, 
who may justly bo called’ tho futher of the Indian Forost 
Department. 

One of tho greatest difficulties with which Mr. Brandis 
had to contend throughout his service, was the formation of a 
body of reliable and qualified subordinates, fit to discharge 
the duties of executive forest officers. Consequently many 
years ago he conceived the idea of establishing a school, 
in which to train the executive officers, The first real ste 
in this direction was made in 1869, a8 already indicate 
above, and ever since the subject has been steadily kept in 
view, until after endless difficulties he succeeded in establishing 
the present school. It seems to us that Mr. Brandis’ final 
success may justly be called a triumph, which, without his 
unswerving energy, would never have been achioved, or at 
any rate not for years to come, 

‘Although Mr, Brandis’ merils are recognised by the present 

eneration, there can be no doubt that his name will 

ecome a vory household word hereafter, when the effect 
of his wise measures upon the alleviation of famine will be- 
come more evident than it has done as yet. The establishment 
of the permanent forest estates will secure to the country, not 
only a permanent supply of timber and firewood, or the 
propor distribution of the rain-water, but it also makes available 
enormous quantities of cattle fodder, which in drier parts 
of India, exposed to the ravages of famines, will hereafter 
most gratefully be acknowledged by the large number of 
people who may thus bo preserved from tke most horrible 
form of death, starvation, which, without their cattle in the 
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immediate vicinity, would have been their inevitable fate. 
If Mr. Brandis had done nothing, but pushed on the formation 
of combined wood and grass preserves in the dry parta of 
India, he would have deserved well of this country. Let ug 
hopo, then, that the principles which have guided him in hie 
work may be more fully appreciated every year, and in this 
the Forest School of Dehra Dia will and must be the chief 
pioneer. Sw. 


Memorandum on the eviraction of Crade Turpentine from 
the wood of finns Mhasnana in the Bhasi Hills, 
Assam, Dy GO. Mann. 


In the bazars or markets of the Khasia Hills a very resinous 
wood ia sold, whieh is nsed by tho natives as well as by Europeans 
for kindling fires, and it is very handy for this purpose. 

This wood is produced artificially in Pinus Khasyana by 
cutting a hole into the lower part of the truuk of the trea, 
about ono foot above the ground. ‘This hole is usually 9 to 
12 inches wide, 6 to 9 inches high, and 2 to 3 inchos deep. 
After this bole has heen ent, the bark and a little of the 
wood is removed from a strip about 12 inches wide and 4 feat 
up the trink just above the hole, which causes the rosinons 
sap to exude, and all the sapwood along the strip where the 
bark has been taken off to become thoroughly saturated with 
resin within the next 12 months; and it is even said that the 
wood of the amaller branches in the crown becomes much 
More resinous in trees thus cut. 

Tt need be hardly be stated that of course all the exposed 
surface of the hole and sapwood ahove it are always more or 
lesa covered with solid resin. For the extraction of liquid 
turpentine oil from such wood as mentioned above, the latter 
is cut into small pieces de chips, 2 to 5 inches long and 4 to $ 
aninch thick, and placed in layers crossways into an ordinary 
earthenware cooking 
pot or vessel, mensnr- 
ing about 12 inches in 
diameter and 7 inches 
high, until it is com- 
pletely filled. After 
this has been done, the 
mouth of the vessel is 
closed by tying large 
smooth leaves (usually 
of Phrynium) over ite 
Tho vessel is then 
turned upside down, aud so placed on hearth cut ont of 
the hillside ga shown in the sketch on the margin. ‘This 
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hearth consists of a horizontal surfaco, about 18 inches 
to 2 feet broad, and a vertical surface of about the same 
height, and varying in length according to requirementa: 
vertical holes are dug into the horizontal surface 2 or 3 
inches Jess in diameter than the earthen veasels which ara 
to be placed on them, and horizontal holes into the vertical 
surface to meet tho holes made from above. On the holes in 
the horizontal surface, the vessels with the wood are placed, 
asalrendy stated, upside down, and tho holes in the vertical 
face of the hearth are cut to place some smaller vessel under- 
neath each one of those containing wood, to receive the 
turpentine oil as it rons out of the pots above through some 
holes made for the purpose in the leaves with which the vessels 
holding the wood were closed. A gentle firo is then made 
on or above the vossels holding the wood, and the hot ashes 
and burning charcoal kept spread over and around the pots to 
heat them, the consequence of which ia that all the turpentine 
oil oxndes from the wood and drops through the holes made 
in tho leaves into the smaller vessels placed undernonth to 
receive it. The fire up above is kept up as long as thero is 
: any oil running out of the vessel. 

he pot in which the turpentine oil now described is mado 
contains 64 ponnds of wood, yielding one pound of turpentine 
oil. Tho wood after the turpentine has been extracted weighs 
3% pounds, so that 13 pounds weight is lost, which must be the 
water in the sap that had evaporated in the process, and a littla 
waste of turpentine such as adheres to the leaves with which 
the vessel is closed. 

Tho resinous wood used for the preparation of turpentine oil 
sells at present in Shillong at the rate of abort 80 pounds for 
the rupee ; but it is also stated that sometimes it fetches half 
as much again, if there is not a very large amount brought to 
the hazar for sale. 


Development of the trade in ndian-woods in the English 
Maret, 


Trern are some parts of India in which tho forests contain 
more timber than there is, for many yeara to come, any possibility 
of atilizing with advantage lecally. The demand in the Indian 
presidency towns is still limited to n few kinds of known value; 
and the foroign market, enterprising as many of tho largo firms 
are, atill deals very little in any of the Indian wouds but teuk. 
In the quotations given in the newspapers wo sometimes seo 
mentioned the ebony, satinwood, rosewood and cedar (toon), but 
the supplies of these which reach the English market are chiefly 
from other countries than India. The rosewood sold in Londonor 
Liverpool is chiefly sent from the West Indies and Brazil, but 
Indian rosewood or blackwood sells sometimes very well; and 
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wo have been surprised at not hearing of any consignments 
boing sont home for sala after the fine price, £13-10s. per ton, 
obtained in 1878, for specimen pieces sent to London by the 
Inspector-General. On the Malabar Coast wa believe black- 
wood is plentiful, and even in parts of Northern India it may be 
met with of good colour and quality. Terai specimens are often 
met with which have a deep violet colour, and any one who travels 
in Orissa will be astonished to seo everywhere common furniture, 
such ns tables and chairs, made of blackwood of large size and 
fine markings, A recent writer in the Timber Trades Journal 
speaks of rosewood aa being the second wood to mahogany. 
But jt must not be supposed that a price anything like £13-10., a 
ton ean alwaysbe obtained—everything depends on the state of 
the market, and the price often falls ns low as £5, Even at this 
rate if freight is choap, it may bo profitable to ship from forest 
localities near the sea. On the other land the price sometimes 
rises as high as £25, and £15 to £20 por ton are quite 
common prices for Rio and Bahia wood. Besides selling well 
in England good markets may be got in France at Havre 
and Marseilles. Of woods similar to rosewood the most valu- 
able is probably the Burmese “ yendike” of which beanti- 
fal carvings aré often made, and this wood, we are sure, has 
only to be better known in the European market to fetch a ood 
price, Sisroo, too, should sell well when better known. The 
price in Calcnita varies from about Re, 1-8 to Rs, 2 per cubic 
foot, while pieces sold in London in 1878 at £4-10s. a ton, and 
this is probably about the price that may be ordinarily expected, 
until its good qualities get more recognized. 

Cedar wood is of several different descriptions, and is 
tisually quoted as “ ILonduras,” “ Mexico,” “ Cuba,” “ Now 
South Walos” and “ Pencil.” The last ts tho Poncil cedar 
(Juniperus virginiana) similar to which are our chief 
Juniper woods, J. encelsa of the North-West, and J. recurva 
of the North-East Himalaya, The American Pencil cedar is 
chiefly brought from Florida, and sells in small pieces of 6 to 12 
inches equate, at from 3a, 6d. to 4s. 6d, per cubic foot. This 
would searcely bea high enough price to make it pay to send 
Juniper wood from the Himalayas when the heavy cost of 
carriage is considered, The West, Indian cedar is the wood 
of Cedrela odorata, while that from Australia is Cedrela 
australis, both being nearly related to the toon trees of India 
which they resomble in wood. This cedar wood sells at about 
4. per cubic foot in the British market, and at this rate it might 
pay to send home surplus stocks from Burma and Chittagong. 

Sutinwood is of two kinds, coming respectively from the 
Fast and West Indies. The former is produced by Chloroaylon 
Swielenia, a common troe of the forests of Central and South 
India ; the latter is snid to be the wood of Maba guianeasis, an 
ebenaccous troe of the West Indian Islands and Guiana, Tho 
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wood is often in groat demand and particularly in the Prench 
inarket, and gells at £5 to £10 per ton. 

Ebony is usually quoted of five kinds, viz, Manritins, 
East Indian, African, Goous and Green, The Eust Indian 
ebony is chiefly sent from Ceylon and South India, the 
African from the Cape of Good Hope, and Green ebony 
is the produce of Jamaica, the wood of a leguminous 
tree (Brya Ebenus) which is not black but brownish-green. 
Coeus ebony is the produce of a Wost Indian tree which is not 
well known, Of these, the Mauritius wood is esteemed the 
best, and is probably the produce of tho same trea as the 
Indinn ebony, viz., Diospyros Ebenum. 

The chief Indian and Ceylon ebonies are Diospyros melanory- 
fon, common in most provinces; D. Ebenum of South India s 
DP. Rurzit, the Andamanose Marble Wood or “Teakah,” and 
D. quesita, the Calamander wood of Ceylon. 

The price of ebony in England is ‘usually about £10 to 
£20 per ton, equivalent at 50 cubic feet per ton to four to eight 
shillings a onbic foot. Tho difficulty about ebony is tho emalt 
quantity of black heart-wood given by the common D. 
melanoaylon, and it is also probable that the sale of whatever 
ebony may be available will Lo better made at the Indian 
ports than in Europe, But the Andaman marble wood should 
sell well if sent to Europe, and more especially as it ean 
probably be obtained of larger size than ordinary Indian 
kinda. 

We wero under the impression that the Chittagong wood 
(Chikrassia) and Trincomalt wood (Berzya) were regularly 
exported, but we do not remember to have ever secn them quoted 
in the market lists, Ceylon jackwood wa have seen quoted 
at £4 ton, while cocoanut aud palmyra woods fetch about the 
same or a little more, 

Walnutwood is always in good demand, and lately has been 
sold at 4, 4d. a cubic foot in London. Good burrs of course 
fateh higher pricoe, 

Our remarks on the subject have been chiefly prompted by 
the receipt of copies of some recent correspondence between the 
Government of ndin and the Secretary of State, and between 
the Inspector-General and Messrs. Gardnor and Sons of Liver~ 
pool, chiefly regarding boxwood, but also, to some extent, 
regarding possible substitutes for that wood and ornamentat 
woods gonerally, 

The correspondence with Mesgrs, Gardner and Sons is very 
interesting, so we reproduc it :— 

Dated the 29th April 1881, 
From—Messns. Josxpx Garpyte anp Sons, Liverpool, 
To—Tne Insprcton-Gunezat of Foaesta. 


Tris some time since we had the pleasure of communicatin; with 
respecting boxwood, E 7 a 
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Wo presome the parcels of wood now atriving from Bombay consign- 
ed for sale to Messrs. Churchill and Sim are the product of the Govorn- 
ment forests. We bought the parcel (nhout 6 tons) landed Ex Strathmore 
in London from Messrs, Churchill and Sim at the high price of £20 por 
ton, and a parcel of 18 tons, Ex Patna, now landing in London, is not yet 
sold, but we suppose £30 is wanted. At these high prices of course the 
consumption wil Pbe very limited indeed, 

Can you kindly inform us now what the prospects are of securing any 
largo quantities of this wood, say 5,000 or 10,900 tons, at about £10 per 
ton in Liverpool or London P 

‘We aro drawing our present supplies from Russia and Porsin. priaci- 

ally ; but there aro so many fiseal restrictions, and tho wood is also 
inferior to your Indian shipmonts, that we should prefer drawing all our 
supplies from India, and possibly our Mr. Thomas Gardner of Poti 
(Black Sea, Russia) might, when visiting Persia, arrange to pay you a 
visit alo, if you can hold out any inducements to us as regards 
quantity. 

At anything like £30 per ton only very. small quantities can be used ; 
at £10, however, it would probably be used very extensively for various 
purposes for which cheaper woods than boxwood are now used, and in 
‘such latter case it would be worth our while to inspect personally some 
of the Indian forests, and also embark a large amount of capital in this 
business se well as other Indian woods, 2 


No. 155, dated the 6th July 1881. 


From—Tur Txsrrcror-GeveRal or Forests, 
To—Musars. Gazpyee anv Sons, Liverpool. 


Ix reply to your letter of the 29th April 1881, Iam very glad to learh 
that the boxwood sent from India has arrived, and has commanded a 
good pries, As regards the amount of hoxwood available in India, ip 
my letters of tho 16th Juno 1877 and tho 28rd March 1876, T stated 
that the boxwood resources of the country are very limited. Since that 
time some further information has been gained, but there is nothing 
which modifies in any way the general conclusions stated in my previous 
letters, to whieh I beg reference. 

2. There is no chance of such large supplies as those mentioned by 
7 (from to 40,000 tons) being available from India. Congequent- 

, 8 regards boxwood, there would be no advantage to be derived from 
a visit to India by one of the members of your firm. 

3, As regards other woods, it might ultimately be worth while to 
dopute an agent to Calcutta. and Rangoon; butin the first instangp it 
weuld bo well for you to exemine ite specimens of Indian woods exhi 
bited at the Kew Economie Musenm, and the samples which are from 
time to time sent home for eale to Messrs, Churchill and Sim, London. 
By writing to the Conservator of Forests, British Burma (Rangoon), and. 
to the Couservator of Bengal (Darjeeling). or to tho Conservator of the 
Contral Provinces (Nagpur), or the Punjab (Lahore), these officers will 
bo glad to send you small samptes of the woods you might desir. 

4. In the meanwhile I have printed this correspondence and sent it 
to the Conservators named, and also to the Suporintendent at Port Blair 
{Andaman Ielonda), and asked thom to send you samples of hard and 
elose-grained, and light coloured woods likely to serve mbatitutes for 
‘box, a8 well as other ornamental woods which they may desire jo bring 
to notice, 

Tbiv very snlisfactory to find that such a price ns £30 per 
ton was realized by the N. W.P. consignment which consisted 
of 152 pieces measuring 195 enbie foot. In 1878 only £7 was 
obtained for some particularly fine specimens, and in 1880, 
£21 for a previous consignment from the N. W.P. Taking 
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the ton at the henal rate of 50 cubie foot, £80 per ton would 
represent at present exchange about Rs, 7 a cubic foot—a 
very handsome price. It seems to be supposed that good woods 
likely to become substitutes for boo would fetch £10 per 
ton in England. This is equivalent to about 4s. per cubie foot, 
and this is a price which it may well be worth while to obtain 
for woods which in the forests in India have litile or no market 
value, Froight for timber may probably be estimated at from 
£2 to £3 per ton by tho Canal, so that even if £7 only is 
obtained there is at least £4 to recover cost of cutting and 
carriage to Calcutta and to given profit. By sailing ship freight 
would possibly be leas, perhaps iSa. io £1 per ton only. 
Of possible substitutes for boxwood, Gardenia latifolia haa 
already been recommended in our pages, aud we expect that 
other species of that and neighbouring genua would yield 
good likely woods, G. gummifera we can recommend and 
also. Plectronia didyma. The Randias would also be worth 
trying, while the species of Nauelea, and possibly Anegeiseus, 
might be sent in experiment. Anjan might perhaps be 
considered too hard. Olive wood, we are sure, would sell well. 

FHlomonoya symphyicfotia of the Lower Bikhim hills could 
hardly be distinguished from boxwood if eut square without 
bark, but the most promising in our opinion ia Murraya exotica. 
And besides Murraya there are other Rutaceous trees, like Zimo- 
nia acidissinannd Atalantia, which have the close hard grained 
wood so likely to prove suitable, We understand that from 
several provinces experimental consiguments will be sent, and 
we hope that the sender will oblige us by informing us of the 
results, 

Tn regard to ornamental woods, we have many in India, 
though it must bo remembored that they will have a_hard fight 
‘with the beautiful woods of South America and the West Indian 
Islands, 

By far the most promising wood for which a demand is likely 
to arise is Padouk, The Inspoctor-General’s logs in 1878 
fetched £16-10s. per ton. This was Andaman wood, and furniture 
made from Padouk wood by Messrs. Jackson and Graham was 
very greatly admired at the Paris Exhibition. 

Tn our opinion, the most beautiful Indian wood we have seon 
is Gluta travancorica from the Madras forests, though the Bur- 
mese Thitsi comes very near it, Gluta wood hasabright scarlet 
red colour, and is beautifully marked with lines and streaks 
chiefly of orange and black, and the colour seems to be per- 
manent. Another of uur most beautiful woods is the Pistacia 
of the Punjab hills, which is bright yellow with markings 
of brown and black; while the pinnate leaved Barberry 
which grows to a considorable size has an orange yellow 
wood, which, however, is rather apt.to darken too much on 
exposure. The scented woods of the Cinnamomums desorve to 
be better known, as also do those of the Cordias so beauti- 
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fully streaked and often scented. But this attempt at enumer- 
ation had better stop, or it will be getting tedions, for there are so 
many more kinds that might be suggested, but we may as well 
at once suggest the following genera :—Eriolana, Amoora, Soy- 
mida, Mimusops, Pentace, Mesna, Caraltia. As already proposed, 
in the ease of the substitutes for boxwood, we hope that the 
Inpiaw Forester will receive {vom any of its readers who 
may send consignmenta home, a full account of the results with 
the cost of delivery and freight. Wo should be very glad to 
make our columns a more useful record of prices aud demand, 
and hope that our readers will help us. We shall always be glad 
to receive lists of prices in different localities. 


Sub-surface Moisture in connection with the question of 
the deterioration of Gultarable Soil, By Gaptain 
Dall, BE. 


PREFATORY NOTE. 


Tue accompanying note “on sub-surface moisture in con- 
nection with the question of deterioration of culturable soil” 
was, with the exception of some additional remarks with re- 
ference to sub-surince drainage, drawn up in April 1879, and 
forwarded to the Superintending Engineer, lst Circle, Irriga- 
tion Works, North-Western Provinces, for submission to the 
local Government. 

2. A further consideration, however, of the subject has 
strengthened my conviction that the principles embodied in 
the note have a much wider import than as regards the mere 
question of soil deterioration; and T, therefore, gladly avail 
myself of the opportunity now offered to mo for a more gene- 
ral ventilation of these views, by accepting an invitation for 
the publication of the note in the “Ixpian Forester” in 
connection with certain papers relating to the subject of 
“yeh, 

3. The general principles urged in the note are: that in the 
case of allalluvial deposit within range of aluminous sources, 
there lies, at varying depths below the surface of the ground, 
an uppermost substratum, impermeable or nearly #0, which, 
for certain tracte, is practically’ without “ fault ;” that this 
impermeable substratum has its heights and its depressions, its 
plateauz and its valleys, in the same manner as the outer ornat 
of the globe; and, further, that the upper surface of this im~ 

ermeable substratum forms the “ wet perimeter,” to use a 
Pydraulic term, of the drainage of each tract, and of which 
drainage, rivers and minor streams represent the portion only 
whieh is visible to the naked eye. 
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4, Admitting the correctness of this theory of a faultless 
impernieable substratum, and of the functions that this sub- 
stratum performs as a menns of drainage, it must be at oveo 
apparent that the relative positions of this impermeable atra- 
tum with reference to the surface of the ground, as well as the 
configuration of its upper surface, or in other words its to 

raphical features, aro most important factors in detormining 
the climatic conditions of a tract of country, aud the sanitary 
conditions of @ particular loculity. 

5, Itis beyoud the scope of the present paper to discuss 
the influence on climato of the impermeable substratum, but, 
as regards tho sanitary aspect of the question, I would offer 
the following suggestions :— 

6. In paragraph 6 of the note allusion ia made to the 
frequency of tropical epidemics in cantonments in which the 
impermeable stratum approaches near to the surface,* and 
Mign Mir is instanced as a case in point; but, to deacend from 
peneralitis to particulars, cases may bo citedt of the same 

lock of buildings being persistently attucked by epidemics, 
while the neighbouring blocks escape almost entirely, and con- 
aequently the site is condemned as being unhealthy, 

. Were a thorough investigation, by systematic borings, 
made of the entire locality in which the affected buildings were 
situated, and an accnrate topographical map drawn up showing 
the horizontal contours of the impermeable substratum, I ven- 
ture to submit that the following facts would be disclosed :— 

let.—That the affected buildings lie immediately over a sub- 
aurface drainage line, the bed of which drainage is the upper 
surface of the uppermost impermeahle snbstyatnm and, further, 
that at this point the bed of the sub-suriace drainage line is 
depressed below the normal bed of channel, so as te form a 
basin or reservoir without any ontfall! 

2nd,—That the drainage water, which finds its way into this 
basin, is drawn from sources, and possibly passes through loca- 
lities, which in themselves are charged with the germs} of 
disense, and which germs only require exposure to a tropical 
sun, when brought up to the surface by capillary attraction, in 
order to develop their vitality. : 

8, Sketch No. 1 represents a possible arrangement of im- 
permeable substratam contours with six blocks of bui Idings 
placed in echelon, diagonally across the sub-surface drainage 
which dips from north-west to south-east. : 

On the north flank of these buildings runs north-cast by 
south-west an artificial drainage cut which carries off the 


* Vide Tablo 4. und note. 

Vide Tables B. and U, and note. 

‘The word germ is to be understood in a purely general eengo, und not as advocat 
ing any partiouler theory of tho enuso of disouss. Whether ultimately as ‘‘eporce” 
or'as norious gatos, the action of the eua would have the eame elfeet, in rendering 
‘either fourm inimical to human health, 
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super-surfice drainage of a neighbouring town, and where this 
eut crosees the impermeable substratum drainage line the bed 
of the former lies above that of the latter, vide Sketch No. 23 
the result of this arrangement would be that a certain amount. 
of the town drainage would percolate down the impermeable 
substratum drainage line, and, lodging in the hollow balow 
blocks C and D, would be drawn to the surface by oapillary 
attraction. 

9. Should the drainage thus received from the artificial 
cut bring down with it the germs of disease, the influence of 
these germs will certainly be felt in the shape of an epidemia 
outbreak, a8 soon as they are drawn up to the surface by capil- 
lary attraction and exposed to a midsummer sun; and of all 
these six blocks, C und D are most likely to be affected by the 
outbreak, 

10. Instead of the artificial drainage ext the source of 
disease might take the form of a cemetery situated upstream 
with reference to the block of buildings and lying immediately 
over the sub-surface drainage line. 

11, To render therefore blocks C and D free from epidemio 
outbreaks, it would be necessary, in the case of the artificial 
drainage cut, to lower its bed, 60 tliat tho water surface of tho 
flood supply should not at any point “lip” the impermeable 
substratum be.onging to the sub-surface drainage syatem on 
which these blocks of buildings are situnted. Should, however, 
it be found impracticable to lower the bed of the drainage, a cut, 
such as K 1, Sketch No, 1, parallel to the drainnge cut, and 
lying between it and the blocks of buildings to be protected, 
would have to be carried through the impermeable substratum, 
and provided that the impermeable substratum layer be 
replaced hy sand or other porous material, the eut could be 
covered in. 

12, This latter plan, viz., the covered in cut K L would aleo 
have to be adopted in the case of the sub-surface drainage 
draining a cemetery or any other equally objectionable source 
of impurity. 

13. Under no conditions, however, could the sites of blocks 
C and D be mado absolutely healthy, and were it found im- 
perative to aslont the sites U and D, it would be equally impera- 
tive to vertically drain tho basin by piorcing tho impermeabla 
substratum at its lowest points and substituting porous material 
in its stead, 

14. It may be urged that to draw up a map showing the 
topographical features of the impermeable substratum by 
systematic borings, would, to be of any practical use, be a 
tedious and costly process ; possibly it might be so at the outset, 
but in the first place the question is one of protecting human 
life, and in the soeond place there is no intelligible reason why, 
with practice, man should not acquire an eye for the country 
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undernearth the surface as well as for what is visible to the 
naked eye. 

15. The observance of the following principles will, however, 
aid much the speedy preparation of reliable plans :— 

1s¢.-The impermeable substratum lies closest to the surface 
of the ground on the water-sheds of marked drainages, and 
falls away as the drainages themselves are approached. 

2nd.—The nearer to the aurface the impermeable substratum 
the more aluminons and salt-bearing will be the overlying 
stratum, while the greater the depth below the surface, the 
more silicious will the overlying stratum be. 

16. In conclusion I would remark that, simple as the 
viowa may appear which have been urged in these Notes, and 
though in fragmentary shape portions of the principles insisted 
on have been admitted, still as a concrete whole I venture to 
submit that these views have not as yet met with general 
recognition. ‘The universal adoption of the words “ spring level” 
for the water-surface level of sub-surface drainage ; of the 
word “ springs” for an agglomeration of sub-surface drainage ; 
the construction of channels for the passage of water with the 
water surface “lipping” the uppermost impermeable substratum, 
and without the adoption of protective measures for those tracts 
overlying the sub-surface drainage line eut through ; the per= 
sistent unhealthy condition of buildings in spite of all super- 
surface sanitary precautions; the construction of buildings in 
hill stations on the “dip” aide of a hill—these snd many 
other instances point most conclusively to a misconception of 
the true principles on which the major portion of the drainage 
of the earth is passed on from locality to locality. 

In practical life the subject treated of in this brochure appeals 
equally to the agricniturist as to the hygienist, to the engi- 
neer as to the meteorologist ; and if from them can be obtained 
arecognition of the principle that under our feet there runs a 
nover-coasing drainage—a drainage of vastly greater impor- 
tance than that which is apparent to the eye—lI feel certain 
that a truer appreciation of the eauses of aud cure for epide- 
mic outbreaks, as well as soil deterioration, will follow asa 
matter of course. 


Note on sub-surface moisture in connection with the question of 
detevioration of culturable soil. : 
1, While marching down the last 120 miles of the Cawnpore 
Branch of the Ganges Canal in March 1879, when the clian- 
nel was praotically empty, and when, therefore, an excellent, 
opportunity offered itself for the study of the substratum for 
an average depth of six fest, my attention was drawn to the 
existence of an apparently continuous belt of clay and kankar 
of varying thickness and at varying depths below, the surface 
of the ground, 
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2. A closer exarnination of this clay anbstratam and com- 
parison with the adjoining surfuco of the ground disclosed the 
following facts :— 

1st.—That where the canal passed through saline and uo- 
culturable tracts this impermeable substratum of clay, or of 
clay and kankar, invariably approached the surface of the 
ground. 

2nd.—That where this impermeable substratum receded from 
the surface the superstratum was culturable. 

Brd.—That the upper surface of this impermeable substrainm 
asa rule lay below the water-surface level of average supply 
of canal, 

8. ‘Two very striking actual examples of the ahove noted 
conditions are represented in Sketches Nos. 3 and 4. 

Sketch No. 3 representa in plan the canal traversing an 
extensive usar plain with a narrow strip of enlturnble land 
running off from the canal and approximately at right angles 
toit; in tho longitudinal section it will be observed that the 
impermeable stratum follows very closoly the contours of the 
surface of the ground at a depth of about two feet below it 
except where opposite to the atrip of culturable land, at which 
point for a width of 80 feet this stratum dips below the bed of 
the canal, 

Bketch No. 4 represents a cross section of canal, channel, 
roadway, and spoil. 

The channel was originally of the dimensions shown’ in 
dotted lines, but owing to the action of the current has become 
enlarged. 

The result of this erosion of the channel hna been to lay 
bare the upper surface ab of the impermeable substratum, 
which consists of very stiff olay and Kankur, and as the plane 
ab presents so marked a “dip” towards the left bank and 
therefore rise towards the right, and further, a8 no trace of 
this stratum is to be found within the limts of the channel on 
the left side, a line, prolonged right and left on the slope 
a b, should give fairly approximately the position of the 
impermeable substratum in the immediate vicinity of the 
canal, 

The sketch further shows that on the left boundary of the 
canal, in which direction the impermeable stratum dips, 
the land is under cultivation, while on the right, in which 
direction the impermeable stratum rises, the soil is uncul- 
turable. 

4, Now, perusing the roport of the Committee appointed 
to investigate into tho oanses of soil detcrioration through “eh” 
efflorescence in Zila Aligarh, North-Western Provinces, 
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1877-88, I find that this soil deterioration is attributed to three 
catses ¢ 

(a.» Rise of spring level due to interception of drainage 
and excessive irrigation; 

(b.) The action of canal water, surcharged with saline 
matter, when laid on culturable soil ; 

fe.) The action of the wind in bearing saline matter from 
saline efflorescing plains on to culturable land to leeward, 

In connection with these causes I note that no reference 
whatever is made in the report to the impermeable substratum, 
nor to the pa it plays in soil detorioration ; and, us my own 
observations have convinced me that no consideration of the 
subject, whethor as regards the disease or the cure, can take 
any practical shape without the recognition of the fact that 
the impermeable substratum is the primary cause of soil dete- 
rioration, and that moisture and saline matter are merely 
subsidiary adjanets in the operation, 1 have therefore been 
induced to offer the views embodied in this note, 

5. This question of the uppermost impermoable substratum— 
for of conrse it is impossible to say how many of such atrata 
there may be~I look upon as one of the very deepest impor- 
tance; and it is a matter for regrot that no advantage seams 
to have been taken by the geologist, of the facilities afforded 
for the study of alluvial deposits, during the construction of 
the several large canals in India and the well-sinking for 
foundations in the beds of Indian rivers, 

6. This question of the uppermost impermeable substratum. 
is alao of equally vital importance to the hygienist as to the 
geologist, 2s the persistency with which tropical epidemics 
attach themselves year after year to cantonments in which 
equal attention has been paid to sanitation as in others which 
escape, points, I think moat conclusively, to the existence of 
some cause for which the locality alone is responsible; and 
though I have no statistics to support my theory, still I would 
with diffidence venture to suggest that on examination it will 
be found that tropical epidemics more frequently attack those 
Jocalities where this uppermost impermeable substratum ap-= 
proaches near to the surface, than those localities where it is 
far removed below the surface. Mian Mir is a striking example 
of the formor. 

7, An oxceedingly favorable opportunity for atudying the 
alluvial section of the Jumna-Gangetic Doab presented itself 
during the construction of the Lower Ganges Canal, which 
canal traverses diagonally the entire width of the Doab, 
For one-half of this width, I agpond, a table showing fairl; 
accurately the relative positions of the uppermost impermeable 
substratum at various points, with the depth also bolow the 
surface. 


Seq 
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Table showing position of uppermost impermeable substratum 
along channel of Lower Ganges Canal from Head to Gopdlpur 
regulated :— 


Sy PPermuroe te 
‘Name of work aud position from Hoad. /'s i Ganexs, Rewanxg, 
Ld £5) Above | Below 
Kj 
Ganges River at Hoad Be Gi Che il 
anges River at Hoad ew} 300 | oe janges Channel, 
Onnal Mile 5-7 183 ba Hoots 
GO ra ws | a | 8 ‘land, 
rakeb eypho .. 2 : 
Sikandar a) iw | go }aenges Khédir. 
Khoria Beidge a a3 | sae 28 Bangar. 
Ganal i aa5 | tan | a0 
Fava ridge ™ 20h) 18 2 z 
bar syphon 13] rainege 
Silram id Bridge ,, u a 2b ‘ sal 
Cael gaa wrcair sa | joe} ag 
Chantal st) | Kali Nadi Channel 
” sh} nz | 18 end Khidir, 
ae] ae | ar 
35 138 38 
so | ta | 27 
3 88-Gopéipur | 383 | 32 


The reduced level of the upper surface of this impermeable 
stratum in centre of channel of the Ganges river at the head of 
the Lower Ganges canal is taken at==100°00. 

An inspection of this table shows that this uppermost im- 
permeable substratum averages 32 feet higher in the centre of 
the Doab at Gopdlpur than it doos in the bed of the Ganges at 
the head of the Canal, which site ia about 40 miles higher up the 
Doub; that this impermeable substratum averages nearly tho 
same height at Gopdlpur that it does at mile 28 where the canal 
Jeaving the Ganges khadir cuts into the bangar, which site is 
20 miles higher up the Doab; and, further, that this impor- 
meable substratum lies 21 feet below the surfaco of the ground 
at milo 23, which is on the crest of the b&ngar and only four 
feet in the centre of the Doab. 

I should also add, as bearing on the subject, what the table 
does not show, that the stratum overlying this impermeable 
substratum consists— 

(a) In the khédir of the two principal depressions, namely, 
the Ganges and the Kili Nadi, of a silicious deposit with a 
small admixture of aluminous matter. 

(b.) On the high ground, where the impermeable stratum 
is removed well below the surface, of an almost purely silicions 
deposit, which deposit becomes more aluminous and salt- 
bearing as the impermeablo substratum approaches the surface, 

8, As to the impermeable substratum itself, one very marked 
characteristic is, that under the channel and khédir of the 
Ganges and Kali Nadi, as well as under the high ground, tho 
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further removed below the surface, the blacr and richer thd 
clay of which the impermeable aubstratum is composed ; while 
towards the centre of the Doab, where the impermeable sub- 
stratum approaches the surface, the layer assumes a brownish: 


ins, which is evidently due to the presence of the salts of 
ime. 


9. The presence of this caleine deposit in the impermeable 
substratum, as well as the aluminous and saline nature of 
the superstratum towards the centre of the Doab, can be 
acooutted for only on the supposition that when the Ganges 
and Jumna were one mighty stream in conjunction with the 
other Himalayan rivers, the current passing over the present 
centre of the Doab being, comparatively speaking, as the 
waters subsided, “on the alack,” was only sufficiontly buoyant 
enough to bear along and deposit alumina and the salts 
of lime, while the heavier silicious matter being borne along 
by the outer and stronger current, and by it deposited on the 
margin of the main stream and in intermediate hollows, 
necounts for the sandy nataro of the bingar and of such por- 
tions of the high ground whero the impermeable substratun is 
at some approciable distance below the surface. 

It should be borne in mind, however, that the above expla- 
nation does not account for the existence of the sandy hillocks 
which are studded over the terre-plein of the Doab, and which 
are unquestionably the result of snud-drift and are of com« 
paratively recent origin, 

Within my own knowledge several wells were laid bare in 
excavating the channel of the Lower Ganges Canal where it 
passed through those sand-dvitts, the tops of which wells were 
on an average four feet below the surface. 

These wells were conetructed of voussoir-shaped bricka laid 
without mortar, and loca} tradition placed the period that has 
elapsed sinco the entombment of theso wella at 200 to 250 

enrs, 
x According to the views urged in the previous paragraph, it 
would appear that these aluminous saline tracts, found in the 
centre of the Doab. are nothing more than enormous mines of * 
alkalis, and it remains, therefore, to investigate how these mines 
are, with the assistance of moisture, the cause of the deteriora 
tion of the soil. 

In tho table of approximate upper surface levels of the 
impermeable substratum, para. 7, it will be observed that the 
stratum rises and “dips” very considerably throughout the 
length of 65 miles; aud Ww follow my argument it will be 
necessary to mentally divest oneself of the comparatively 
speaking level surface which is apparent to the eye, and to 
picture to oneself, as lying below the surface, a country in the 
shape of this impermeable substratum, with its heights and its 
depressions, its plateawa and its valleys. 


A 
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Tf, also, at the same time, it be borne in mind that where 
darlene soil exists, tho impermeable substratum most 
nearly approaches the surface and “ dips” away in the diveetion 
of lighter and culturable soil: the observer can, when brought 
face to face with an uncnlturable plain studded with béghs 
and patches of culturable land, picture to himself the topogra- 
phical fertures of the underlying impermeable stratum. 4 

12, Sketch No, 5 represents a cross section of canal, ts 
culturable plain and culturable patch, with the water surface 
level of canal above that of the upper surlase ot the La haiae 
i ble substratum where cut by the canal, and w: 
imperiieable stratum depressed immediately below the culture 
able area according to the observations noted in para. 2, 


SKETCH NO. 5. 


UNOULTURABLE * CULTURABLE * UNCULTURABLE 


WATER SURFACE 


Ve 
hel 


Prior to the “tapping” by the canal of the super- 
stratum overlying the impermeable stratum, whatever rain 
water was absorbed by the unculturable soil was probably 
more or leas evaporated before any appreciable amount 
could find its way, Jaden with “saline matter, into 
tho busin underneath tho cultarable patch ; but the superstra- 
tum once “ tapped,” as has been the case by the Ganges Canal, 
a nover coasing flow of water over this impermeable substratum 
has been in operation for nearly 30 years; and what matter for 
aurpriso is it, if the basin, underlying the culturable patch, has 
itself become in time an alkali tank,due to sub-surface filtra- 
tiona of tho adjoining unculturable soil situated between the 
culturable patch and the canal, while the allaline moisture in 
this tank, having no means of escape downwards or laterally and 
following nature's law, is drawn upwards by capillary attraction, 
Thus are deposited on the aurface those alkaline efllores 
eonces which in excess render the soil unculturable, 

13. It would appear, therefore, that there ara three distinct 
operations in the deterioration of soil :— 
1st,—Sub-surface water-flow. 
2nd.—Ubstruction to sub-surface water-flow. 

Bed —Capillony, attraction, 

As regarda the two former, the admission of a comparatively 
speaking water-tight layer beneath the surface, continuous for 
‘ given tract, involves of necessity the admission of the 
capacity of that layor for the conduction of and obstruction to 
sub-surface water-fow, and of the practical continuity of such a 
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layer prima facie proof has been adduced; while, as regards 
eapillary attraction in different soils and under varying 
conditions, it is within the reach of all to test the same fo 
themselves. 

The rosult of a few experiments, made by myself on different 
kinds of soil with sweet and saline water, may be summed up 
briefly aa follows :~—~ 

(a). The more silicious tho soil the greater the capillary 
attractive power, which decreases as the soil becomes more 
aluminons ; 

(b>. With like soils the more saline the moisture the more 
rapid the updraw. 

I found, that in pil(yd* earth for instance, the updraw ia 
almost twice as rapid as that in matiydr, and, also, that in 
the same earths the rate of wpdraw for sweet and saline mois- 
ture is as 1 to 2. 

14, In para. 13 Dhave stated that this second atage in the 
operation of soil deterioration is obstruction to aub-surface water~ 
flow; the word obstrnction is used advisedly, for thongh, in the 
‘example given in para, 12, the sub-surface drainage is merely 
arrested by and stored in the hollow underneath the culturable 
pateh, still the result would have been the same bad the flow of 
the drainage been merely obstructed; and I have therefore 
adopted an expression which will be equally correct under all 
conditions. Some of the gravest cases of soil deterioration are 
not to be found on the terre-glein of the Doab, but in the 
Khddirs of tho subsidiary drainages which are skirted by canal 
irrigation, or into which has beon passed in excessive quantities 
either canal escape or extraneous drainage water, or possibly 
both, and to this class of soil deterioration the expression 
obstruction is peculiarly applicable. ‘The impermeable substratum 
channels, ainderly ig the khadir and channel of these subsidi- 
ary drainages, havo received for many miles of their length a 
continuous sub-surface flow of moisture over and above that due 
to ordinary rainfall, and, in course of time, the discharging 
capacities of these sub-surface drainage channels being taxed 
beyond their powers, the sub-surface flow downstream rocuives a 
check, and the second stage in the deterioration of the soil of 
the khadir is accomplished. 

This chock may be so completed that the moisture may be 
forced up to the surface without capillary attraction coming 
into play, and in such cases the soil is suid to bo “ water- 
logged.”” 

“{5. In addition to this deterioration of enlturable land, thera 
has also been, in the Cawnpore and Fatehgurh districts where 
traversed by tho Ganges Canal—and possibly the same remark 


* In the North. West Proviness the classification of soile aro :—(1)Matiyér, (2) Dumat, 
(8) Piliyd or Dumat (second class), (4) Hhir:—Matiydr having the largoxt por- 
vontage of alumina and blir that of silex, the remaining two boing intermediates, 
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may apply to other districts—mort marked instances of premature 
decay and drying up of béghs. Whethor this destruction of treos 
bedue to soil deterioration, or to the choking of the “tap” roots 
by the formation of kankar, or to both eanses, I am not prepared 
to say; but, as hearing on this question of kankar growth, I can 
only state the following facts:—The impermeable substratum 
as exposed in the channel of tho Cawnporo Branchof tho Gangea 
Canal, and to which allusion hins been made in para. 1, averages 
two feet in thickness; half at least of this Inyer is kankar, prin- 
cipally nodular, and on the assumption that this proportion of 
kankar existed when the channel was excavated, tho out-turn, 
for the 120 miles of canal examined, would hare amounted to 
nearly 800 lakhs of cubie feet. 

Of this amount not one-fifth could have possibly been utilized 
on umsonry works belonging to the canal, and the question 
naturally arises, therefore, as to what can have become of the 
remaining 240 lakhs, if it ever existed, as no trace is to be found 
of the same at the present day. 

16, The rapid formation of kankar, under the influence of 
moiature, is a fact on which 1 have found native experience 
agreed, while the use of the word “ paida,” with reference to 
Kankar, is common enough in kaukar districts. 

I myself have been shown a kankar quarry in use in 
Pergunnah Dadri, Zillah Bulandshahr, N. W.P., which was anid 
tohave been completely worked out thirteen years previously. 

Whether the formation of kankar, under cortain conditions, 
can be as rapid as the instances which I have cited, may be open 
to doubt; but given a tract, not only surcharged with the salts 
of lime, but algo under the influence of a never-ceasing current 
of moisture, to deny the possibility of further kankar forma- 
tion, is to assume aprior finality to nature’s operations, for which 
no parallel exists, 

This growth of kankar in the impermeable substratum itaclf 
is, however, a factor that can only affect, Ishould say, arbori- 
eultnre, as itis not at all probable that the water-tightness of 
the impermeable substratum can be affected one way or the other 
by tho substitution of kankar for clay. 

17. From the preceding remarks as to the cause of soil 
deterioration the two following facts stand clearly forth :— 

(lat.) ‘That withont anb-surface flow of moisture, soil dote- 
rioration is impossible, 

2nd.) That where sub-surface flow of moisture exists soil 
deterioration is only possible, provided — 

(a) that the sub-surface flow of moisture he “headed up” 
sufliciently as to cause the “water-logging” of the soil; or 

(8) that the sub-surface flow of moisture, if charged 
with saline matter in excess, be arrested in its course within 
reach of the surface of the ground through the agency of 
capillary attraction, 
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The first suggests preventive, and the second remediat 
menaures, which measures can be best discussed by the 
examination of typical eases. 

18, Sketch No, 6 represents the topographical foatures, 
obtained by borings of the upper surface of the uppermost 
impermeable substratum which underlies an uneulturable 
tract sindded with patches of enltnrahle anil: this tract ia 
traversed by a canal, the average water-snrface level of 
which = 353-50, 

The impermeable substratum contours are shown in black 
lines: whilo the area commanded by the water-surface level of 
canal, is contained between the chain-dotted contours; the 
culturable patches are shown in black hatching. 

Tt will be observed that the water-surface level contours 
(353°50), besides commanding the entire impermerble substratum 
underlying the culturable patches, Plots 1, 2, 3, also commands 
a certain ares of uneulturable soil, which, be if assumed, 
contains alkaline salts, The effect of this continnous stream 
of moisture will be to drain the alkaline enlts into the lowest 

joints of the basins undernenth these plots—a result which will 

© much facilitated if the level of water-surface be subject to 
fluctuations, and according lo the process detailed in para. 12, 
these plots in course of time will be rendered unculturable, 
provided that the alkaline salts are delivered in excess, 

This deterioration is brought about, as has been pointed out, 
by the obstractiondownward or laterally to tha free flow of the 
saline sub-surface moisture when delivered in excessive quanti~ 
ties. And the remedy that moat naturally snggests itself, in 
order to overcome this obstruction, is to pierca tha impermes 
able substratnm in thesa hollows, and thua allow the 
sub-surface drainage to pass through into the underlying 
stratum.* 

This piercing of the impormeable substratum might take the 
form of wolla at convenient distances, or of outs, as per broken 
lock lines C ©, and if, for the impermeable substratum, some 
porous matorial, such as sand, ballast, &., be substituted, 
theae wolls or cuts could be covered in and brought under 
cultivation. 

Measures, such as those proposed, would ba purely remedial 
ones, and it would be a question for consideration in each 
individual ease, whether preventive measnres would not be 
more advisable on the score of expenao aa well as of 
expediency. : 

By preventice mensuros is to bo understood the stoppage at 
the ontset of the eub-surface flow, or in other words the cutting 
aoidingsateonting tha plan of deans Sea ages {ULI trio quoted meter 
from the “Journal af Forestry,” whieh describe the draining of a marsh in Walcs 


‘through the aid of the Italian poplar, the roots of which, piercing ¥i ight through ‘the 
bod of clay tato tho underlying stratum, provided vortical outlets for the moisture, 
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off ths communications; this stoppage of the sub-surface flow 
could be effected in two ways :— 

(1at.) By intercepting the percolation of moisture from the 
canal, within the limits in which the water surface “lips” the 
impermeable substratum, by means of a puddle core in the bank 
of the eaual. 

(2nd.) To pierce the impermeable substratum on both sides 
of canal and in close proximity to it, by cuts extending the 
distance in which tho water surfaca “lips” the impermonble 
substratum, these cuts being dealt with as proposed in adopting 
remedial mengures, Such cuts ara represented by block lines 
D D in sketch No. 6, Sketch No. 7 represents in cross section 
eanal and adjoining ground, in which the treatment adopted is 
a combiuation of Nos, 1 and 2, 


SKETCH NO. 7. 


Tho clay, excavated from the impermeable substratum, can be 
utilized in forming a puddle core in the canal bank, and the 
core being carried up to, say, two feet above water-surface 
level, the advantages of both methods are secured. 

20. Generally speaking it would be found preferable to 
adopt purely remediaf measures in the first instance, were 
the deterioration of the soil in a very advanced state, as 
with the impermeable substratum pierced in the hollows 
by cuts as C C — Sketch No. 6—a free flow of sub-surface 
moisture would act as a powerful agent for good, by washing 
the alkaline salts out of the soil through the cuts into the 
underlying stratum ; at the same time it might be found 
necessary to cut off the communications with the salt-beaing 
portions, were the area of the latter commanded by the water- 
surfuce level to any great extent, It must be self-ovident, 
however, that it is impossible to fay down any hard and fast 
rules on the subject of cure and prevention of soil deterioration, 
and that each individual case must be treated on its own 
morits, provided that the obligatory principle ba observed, 
vig., giving the sub-surface drainage free access to the stratum 
underlying the uppermost impermeable substratum. As soon 
however as the soil affected has been reclaimed, then preven- 
tive moasurea, in order to guard against a recurrence of the 
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evil, would be obligatory ; while, in the case of now canals, 
where it is found impracticable to lower the water-surface level 
helow the impermeable substratum, preventive measures would 
likewise have to be adopted, 

21. In the case of soil deterioration in the khddirs of sub- 
sidiary drainages, which deterioration is duo to the “ heading 
up” of the sub-surface drainage, I should recommend remedial 
moasnres in the first instance, the drainage itself being even- 
tually treated in the manner proposed in para. 29. 

In tha neighbourhood of the channel of the drainage itself 
it will be found that the impermeable substratum lies near to 
the surface, and that it suddenly “ dips’? below the channel—* 
vide khédir and channel of Ganges and Kéli Nadi Table, 
para, 7,and I should, therefore, propose to cut the impermeabla 
stratum across tho khédir, where tho formor is within reason- 
able distance of the surface, and at auch distances as may be 
considered suitable, leaving the substratum under the channel 
untouched should its depth below the bed render the plan im- 
practicable. 

Hitherto in cases of * water-logged ” khadirs of drainages, 
it has been the enstom to widen and straighten the channel, 
but the: relief afforded thereby can at the best ba only partial, 
and sooner or later the evil in as aggravated a form as beforo 
will make itself felt.* 

22. The remedial measures proposed by the Committeo 
referred to in para. 4 are stated to be of a purely tontative 
nature, and comprise— 


(a). Deep drainage. (d). Manuring. 
(4). Sub-soil drainage. (e). Arboriculture. 
(c}. Flushing. (f). Growth of special crops. 


Beyond these proposed tentative measures, it was further ” 
recommended that irrigation should be reduced in certain 
affected districts. Of these remedial measures—~ 

(a). Deep drainage 

(8). Subsoil drainage 
deserve special consideration. i 

Tho only form of drainage advocated in this Note is vertical 
drainage, compared with which the two forms of drainage 
proposed by the Committee would be suxface drainage, and 
their nomenclature would become— 

(a). Open surface drainage. 

(8). Enclosed surface drainage, 

23. Now, as regards open surface drainage, whether deep or 
shallow, it must be evident from the conclusions already arrived 
at, that should the water-surface level in the drainage cut at 
any point “lip” the impermeable substratum, the presumably 


* As tothe inefficiency of doep drainage, as a means of lowering tho sul 
face moisture, reference ia invited to a memo, attached to thia Note by Mr. 
Boreaford, Exeoutive Raginoor, L. D, N. W. Py 
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saline bearing drainage water would percolate down the imper- 
meable substratum depression at that point, and lodging in 
any hollows or cul-de-sac in this depression, would, in course 
of time, eause the very same deterioration of soil, which is 
being brought about by canals where their water surface level 
“lips” the impermeable substratum ; and thus a work origi« 
nally intended to benefit tho country drained by it might 
prove a positive source of harm, 

24, Of course with an accurate survey of the topographical 
features of the uppermost impermeable substratum, a drainage 
cut might be constructed, so that its water-surface level should 
not “lip” the impermeable substratum where the saline mois~ 
ture can do injury ; but why, I ask, go to this expense ? Why, 
Task, open out drainage cute and thereby throw out of enlti- 
vation cultnrable land, which is equivalent toa loss of six per 
cent. on invested capital? Why, Task, go to the expense of 
subsoil, or more strictly apeaking enclosed surface drainage, 
when we already possess a most efficient system of drainage 
Hines in the valleys and depressions of this uppermost: imper- 
meable substratum, provided that free access for the sub-surface 
drainage to the underlying stratum be given by vertical 
drainage where found necessary ? 

I might further ask, what can bo said in justification of any 
system, which, whether by drainago or “flushing,” has for its 
object the removal of a hurtful excess of saline matter from 
one to act to another lower down; and has for its result not 
the removal of the evil itself, but of its locale? 

25. True it is that this surface drainage is morely an imita- 
tion of what we fiad in natnre, but equally true it is that in 
naturo we find tracts deprived, by means of this surface 
drainage, of moisture which they can ill afford to spare—tracts 
in which the annual rainfall averages only 30 inches while tha 
evaporation averages 50 inehes and over. 

Is it not equally true that, due to this surface drainage, 
while one tract has not sufficient moisture to meet the Tequire- 
ments of evaporation, other tracts are * water-logged ” to such 
an extent as to be unfit for human life for a portion of the 
year? And, further, ie it not a fact, that as “like begets like,” 
50 in nature surface drainage begets surface drainage, and that, 
due to this action, a sure but gradual wearing away of the 
upper and eulturable crust of alluvial tracts is taking place, 
to an extent, which is mensurable neither by one genoration 
or by ton, but by the fact that such erosion has taken placo, 
is taking place, and will continue todo so until urrosted by 
the hand of man. 

26. Such a formidable indictment as the preceding one 
against surface drainage would, in its application to the ques 
tion of artificial surface drainage, be grave enough did not 
somo way out of the difficulty offer itsel’; and though some 
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of the views which I am about to offer are neither new ‘or 
original, still I trust that their further advocacy in this Note 
may awalren an interest in a question of such deep importance. 
As the combined waters of the Indo-Gangetio valley subsided, 
and the currents of the Ganges and Jumna gradually separated, 
an insular deposit, of triangular shape, stretching from the 
pont sites of Saharaupur und Rarki on the north to Allaha- 

ad at the southern apex, commenced to be formed, and like 
all such subcurrent deposits, the underlying strata of the Doab 
assumed in shape externally that of a series of furrows run- 
ning in the direction of the current. 

‘As time wore on, this furrowed deposit came to be coated 
with the aluminous and calcine bearing deposit which in this 
Note has boon known as the uppermost impermeable aubstratum, 
while a sudden rise and equally sudden fall of waters brought 
down and deposited, in the hollows of this impormeable subse 
stratum, the nppor crast of the Doab, which, as we have 
already seen, ia silicions in proportion to the dopth of the 
hollow ; so that, when the subsiding waters left the terra-plein 
of the Doab hich and dry, the contour of its cross section was 
comparatively level. 

‘As the waters still further subsided, and the downstream 
ends of thosa furrows came to be exposed above the water 
surface level, the moisture contained ian them being afforded a 
moans of exit, the gradual exudation of the sub-surface moiae 
ture bronght away with it some of the silicious deposit cone 
tained in the furrows, and thus a start was given to the serice 
of subsidiary drainage lines, which at present cover the face 
of the Doab, Sub-surface drainage and rainfall between them 
have so far completed what moisture exudation in the first 
instance commenced, and thas the subsidiary drainages of the 
Jumna-Gangotic Doab of the present day are nothing more 
than those clay-lined furrows partially deprived of their 
original padding.” 

97. Tho result of this gradual hollowing out of the “ filling 
in” of these furrows has been to alter the entire aspect of 
tho country—has been to render certain tracts incapable of 
retaining their own rainfall, while others receive over and 
above their own share; in short the effect haa been to unbalance 
the climatic conditions of the Doab, and as in the human frame 
an unequal circulation is coincident with disease, so an unequal 
distribution of moisture is coincident with unequal rainfall 
and ita attendant epidemic outbreaks, Further, an unequal 
diatribution of sub-surface moisture makes any scheme of 
irrigation, without producing hurtful results, practically 
impossible. 

. 28, To propose that human agency should restore the terre 
plein of the Doab to its original form, would be Utopian in its 
absurdity ; but it is nevertheless within the power of man to 
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restora in a very preat measure the balance of moisture 
distribution, by working on certain lines which are the 
antithesis of surface drainage, 

29, Unequal distribution of moisture is brought about by 
the tracts forming the catchment basins of drainages being 
unable, from their slope of surface and want of obstructions, 
to retain all the moisture which they receive in the shape of 
rain, while, as has been explained, time was when their catch- 
ment basins did not exist, and when their present sites were 
‘one comparative level, 

Now, were this retrogression of the surface of catchment basins 
kept within controllable limita by systematic obstrnetions along 
the contour levels of the ground to the flow-off of rain water, in 
course of time and with care these inclined surfaces of catchment 
basins would be transformed into a series of level plateaus, 

Likewise the drainage lines and hollows could be treated much 
in the same way ; deprived of their customary supply of drain- 
age water from their catchment basins, it would be an easy 
matter, in the case of drainago lines, to place like obstructions 
to the flow-off of drainage across their khadirs and channels; 
at the same time were thoro any tendency to “ water-logging,” 
the difficulty would be overcome by vertical drainage through 
the impermeable substratum as proposed in para, 22, while the 
process of forming these plateaux would be facilitated by the 
cultivation of low screb, which would aid the deposit of “ drift.’ 

Isolated hollows might be drained by the growth of the 
Italian poplar, vide foot note, para. 18, 

30. As regards the remaining threo tentative remedial mea- 
sures proposed by the Aligarh Committea, viz,— 


(d.) Manuring, 

{e) Arboriculture, 

(f-) Growth of special erops, 
Ihave only to remark that there is the most marked distine- 
tion between soil that was at ono time culturable and which 
is now thrown out of cultivation owing to the rise to the sur- 
face of alkulis, and soil that has never been culturablo; the 
case of the former indicates that an active agency for 
evil is at work, the source of which evil lies outside of the 
Jand affected; and, until the source of that evil be mastered b 
the remedial and preventive measures alrendy proposed in this 
Note, the success of either of these three remedies recommend- 
ed by the Committee must be very doubtfal ; while, on the 
other hand, the land, that for some reason or other has never 
Leen culturable, contains in itself the entire source of its hitherto 
sterility, whieh sterility may be due either to a hurtful 
excess of alkalis, or to non-porosity of the soil, or to both 
causes, which causes can, however, be ascertained toa certainty 
by examination aud analysis, and the land cau therefore be 
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dealt with accordingly as recommended by the Aligarh Com. 
mittee, provided that the scheme be financially sound. 

In short these two cases are as widely apart as they can 
possibly be—the one possessing active potentiality for harm 
which ia indefinite, while the potentiality for harm of tho other 
is passive aud well defined, 

31. Tho proposul of the Committeo to induce the supply of 
canal water in districts affected by the spread of “ reh” effloros- 
cence, must commend itself to every canal officer who has had 
experience of the wasteful expenditure of canal water by the 
cultivator, as compared with his frugal aud careful manage- 
ment of his well water, 

And though, doubtless, improvement as regards the economi- 
eal use of canal water has taken place of late years in the 
North-West Provinces, still, under existing conditions of water 
distribution, a thoroughly economical expenditure of canal 
water is impossible. 

32. At present the irrigator pays for the land he irrigates, and 
not for the land, which the water he has consumed ought to irrigate, 
according to his own standard for well irrigation ; 80 that the 
inducement to make the most of canal water is practically nil, 
and the results are, wastage from the irrigating channel, 
excessive watering both as regards quantity and frequoney, 
quantity nnd quality of grain sacrificed for stalk. 

If actual facts supplied the argument that the canal irrigator 
is the best judge of his own interests, then there would be nothing 
more to say on the subject ; but my own experience is, that canal 
irrigation has brought into existence a class of cultivators who 
sncrifice real for apparent outturn, especially in the case of rabi 
cereals, and that in canal irrigated districts the practical cultiva- 
tor is the man who has to depend on his woll for irrigation. 

Ihave myself checked rabi fields while being canal irrigated 
by lip, and found that, notwithstanding the extra labor and 
expense involved in raising the water, over seven inches of water 
was being laid on the field, instead of the 44 to 5 inches, which 
would at the very outside be given in the case of well water. 

I also find, from the statistics of the Cawnpore division 
of the Ganges Canal, that the average depth of water laid on 
the soil, ai cach watering, for the six years ending 1879-80, is 
at the very lowest computation— 


Rabi 7-6 inches ; 
Kharif =8°3 inches ; 
Mean =8-0 inches ; 
and I believe that these fignres will compare favourably with 
those of the upper divisions of the canal. 
Now, if to the five-inch standard we allow 20 per cent., 
a most liberal allowance, over and above, for loss by absorption 
and evaporation, the total expenditure on each watering should 


™ 


De 


” 


free 


—_——~ 


THE DETERIORATION OF CULTURADLE 801k. 149 


be six inches, leaving two inches to spare according to the mean 
expenditure of the Cawnpore division, which two inches, at the 
six-inch standard, would give an extra return of 33 per cent, 
over tho present irrigation—a return equivalent to 50,000 acres 
or one Takh rupees of water revenue annually. 

33. The existing conditions of sale of water for irrigation 
is the onteome principally of a lengthened period of projudice 
and disinclination on the part of the cultivators to use canal 
water; in fact there was a time when canal water used to 
“ go-a-begging,” but novw a re-action has set in, and at present 
the demand for water is much in excess of the supply, Under 
entirely altered conditions, therefore, in which all the water in 
the Ganges Canal is, as far as practicable, expended on irrigation 
and more could be utilized ; in which also regularity of supply 
at tho heads of distributarics has beon sceured, the objections 
to a water settlement, based on the supply given at the outlet 
head, which have hitherto held good, have now ceased to exiat. 

True, many objections might be urged against the proposal, 
but in the face of the evils present and prospective, due to 
excessive watering, a water settlement which will secure econo- 
mical consumption is worth a trial on a small scale to commence 
with; the scheme, placed in the hands of a specially qualified 
officer unfettered by other work, would, I feel confident, be 
launched and worked without much diffonlty; while the pre- 
sent regularity of demand for water is the surest guarantee 
that ealeulations would not be falsified, and dispenses with the 
necessity for water-modules or any complicated machinery for 
regulating the supply of each outlet. 

Bd, The enltivators themselves, too, would hail with delight 
any schome which will ensure them a fixity of supply, and 
which will deliver them in a very great measure from the 
elutches of the native ostablishment—a scheme which will 
place the strong and the weak on the same footing, and which 
will tend more than anything else to diminish canal eriminal 
cases; wastage of water as o loss of revenue to Government 
will cease to exist, and, in short, the irrigating community 
wontd, in canal matters, become its own police. 

35. Asa tentative measure, a settloment of one distributary 
system might be taken in hand snbject to revision after, say, 
6 fasls or any other multiple of throe, to allow of erop rotation, 
the area irrigated being, for purposes of check, measured up 
fasl by fasl as at present, the water ront payablo being of 
course the amount settled for the water supplied based upon 
what that supply of water could irrigate with a given stan- 
dard, having duo regard to the command, class of crop 
likely to be cultivated, conditions of tenure of field, and exist- 
ing Irrigating interests. 

36. It may possibly be urged that this scheme of a water- 
settlement cuts at the very root of the principle on which irvi- 
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gation worka aro constencted, which principle is that these 
works are primarily intended as preventives against famine ; and 
that therefore avy” sottlement is to be deprecated, which would 
tie the hands of tho Onnal Department in years of heavy 
demand, and thus prevent ita officers from supplying water to 
outsiders without curtailing the privileges of regular consumers. 

‘An argument of this nature would have had force and 
been adinissible some years ago when canal water was nob 
appreciated to the extent iLia now; but when applied to the 
altered conditions of the present day, its basis as to. the exis- 
tence of outsiders becomes fallacious ; for, should this scheme 
of a water settlement, o8 I maintain it will, oventually 
provide not only for the same irrigation as at present, bnt, m 
the ense of the Ganges Canal, liberate at least 25 per cent 
of the present supply for the equalization and provision of 
irrigation in villages and tracts, which at present do not receive 
their fair share of water, seasona of exceptionally heavy demand 
‘as well as normal seasons will find eanal water not only 
utilized to its fullest extent, but its beneficial effect equally 
distributed 5 in short both seasons will alike disclose a matured 
ayatem of equable distribution and economical expenditure, 
instead of, in years of scarcity, n haphazard and spasmodic 
attempt at equable distribution without the slightest guarantee 
that the water would be economically utilized. 


APPENDIX, 


Tapie A. 


Statement showing the number of Cholera cases in each branch 
of the Service at Meerut. 


Bae | anata | BEML [ Raneve TH00rs. 
Yoo, | 4 ¥ 5 
a \é 8 a7] a lé 4 |" 
rset wi 747) 46| ... [1262 | 08] ... [806 | 42]. | 452] 4]. 
1962 ..,| G15 |Nil.| ... | 687 | 22 “ “7 
asez...| s80| 4]... | S74} 1]. a ss 
asso...) 440) 1) ...) 520 fi.) | 340) B] ae 
tera ..| got] 4)... ] set] st]... | 480 | 38 
1875... | 628) 1 802 | 10 688 | 1]... 
‘total... |3:291 | 66 | 17 14,269 |67 | a7 | 4640 lea | 49 
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The following extract is taken from the Report on Cholera 
Epidemics, Meerut, published by the Q. M. G.’s Department, 
1877, page 48, with reference to the epidemic of 1861 :— 

“The drainage of cantonments was far from satisfactory at 
this time. The main line of drainage divided the sandy surface 
of the Native lines from the clayey soil of the European linos; 
and on the side of the Native linea, although ocenpied by 
bazars and officers’ bungalows, very few cases of cholera 
occurred. 

“ Dr, Wilkie, Inspector-General of Hospitals, considera this 
part of the station to be less liable to the disease than the Euro- 
pean lines, owing to the protection it derives from the layer of 
sandy soil which overlies tho clay. It has been observed at 
present, both in previous epidemics aa woll as in those noticed 
hereafter, that those parts where the dry sandy soil is wanting 
and the surface composed of a bare sterile clay have suffered 
most severely.” 

Now Tablo A shows that the average severity of cholera 
epidemics for six years is in the following order :— 

British Infantry cases 49 per mille. 

Artillery do. BT yoy 

British Cavalry do. 17 4, 4 

Native Troops do. 2 4, 5; 
And, as far ag my memory serves me regarding the nature ‘of 
soil on which these different branches of the service are located, 
the ratio of cases is inversely proportional to the sandy nature 
of the auperstratum ; and it has already been pointed out in 
the Note that the more silicious the superstratum the lower 
removed the impermeable substratum. 


Tanre B. 

Statement showing number of Cholera cases from each Branch, 
at Morar. 

Dourvmaronrsn — |§ 8) 85 

Srnata-etourmn Bannack, parts £/38 

oat |e 

a asia 

era 
a: 
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Taste 0. 


Statement showing number of Cholera cases in eack Barrack, 
Infantry Lines, Cawnpore. 


Evrormay Dovsta-storny Barraon. 


Year. 
1) 2) 8 4 | 5 | 6 | ba | 8 | 9 | 10 
1869 1 jsffected] 4) 1 
woe | sas | not affected attecto 
1870 { TE] TS | 16 oases in 1, 2,5, 6,7,8, 9,10 
1873 1 3 
1875, 4 cases Barracks not stated. 
1876 a do, do. 
1678 : 1 i 
1880... a|z 


These data furnished in Tables B and C are extracted 
from the Report on Cholera Epidemics published by the 
Q. M. G’a Department ; theso data show that tho following 
groups of buildings have a tendency to be affected during 
cholera epidemics :-— 

Morar Single-storied Barracks Nos. 5, 6, 8, 10. 

Cawnpore British Infantry Barracks Nos. 7, 8, 9. 

For tho other cantonments in the Bengal Presidoncy this 
information in detail is not traceable in these reports, but as the 
only data which is obtainable show that certain blocks of build- 
ings havo a tendoncy to bo affected during cholera epidemics, 
it is more than probable that wero like details for the coming 
for other cantonments the same marked tendency would be 
recognizable. 


Appendix to Note by Col. H. A. Browstow, R.E., on causes 
of deterioration of land by veh. 


As bearing on the conclusions come to by the Reh Com- 
mittee and others regarding the efficieney of deep drainage, 
Tappend three tracings* showing to what a limited extent 
deep drains seem to affect the spring-level. 

Captain Ross, in his observations along the odge of the Kéli 
Nadi béngar, found that the spring-level sloped towards the 


Not printed, 
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khadir at an inclination of 1 in 250. This agrees with my 
observations at the tail of the Siana escape in the Ganges 
bingar, Meerut district, where the difference of spring-levels 
at two falls, only 2,000 fect apart, waa 8 feet. 

According to these data, a drain, of which the bed is 10 foot 
below the spring line at site of drain, would, in the ordinary 
course, ouly affect the level of subsoil water for a distance of 
2,500 feet on each side, aud sucha drain would have to be 
deepened gradually. 


2s 50 


But ordinarily what are called deep drains in this country 
are not more than a few feet below spring-level. 


The cross section of the Deoband Doab shows that the spring 
line is not affected for more than a width of two miles on each 
side of the Hindun and West Kali nadis, although the cold 
weather levels of the nadis are froin 15 to 20 feet bolow the 
epring-level in tho Doab, The line of spring-level alongside 
the Bhognipur Branch, Lower Ganges Canal, is very remark- 
able. There is a fall of 20 feet between miles 13 and 12. 

The plan of ground between East Kali nadi escape and 
Lower Ganges Canal embankment at Nandrai, in which the 
R. L.’s of apring water are entered at very close intervals, 
shows a. distinct and rapid rise as we leave the escape, which 
in this case is acting as a deep drain, for the water can be seen 
oozing out of the banks on each side. 


The line of levels on the right side of the embankment shows 
that the canal-water, several feet higher than the spring-level, 
has had no effect whatever on the latter. 

Judging from para. 19 of Mr. Michel’s letter, page vii of 
Reh Committee’s report, it is assumed that wo havo only to 
dig a canal or drain to R.L. @, and the spring-lovel for an 
indefinite distance all round will at once or in timo sink to # 
also; and a perusal of the report leaves an impression that the 
majority of the members had the same views as Mr. Michel 
as to deep drainage, But I think the facts quoted above, and 
clearly shown on the tracings appended to this, go to prove that 
even the average rainfall (without the additional water thrown 
on the soil by canal irrigation) is sufficient to, so far, replenish 
the land springs as to keep up the level of subsoil water to an 
inclination of about 1 in 250 at the very margin of a deep 
drain. A reference to page 27 of No. 81 of Weale’s series 
(Water Works) shows that even with stoady pumping from deep 
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wolls ronnd London, the spring lina dors not assume a less 
inclination than from 10 to 13 feet per mile. 

Captain Home lately showed that 2 mere growth of weeds 
has alopped tho flow in the Sote nla, Ganges khddir, or at 
Teast that the wator-level at tail of the Banauli cut has risen, 
But to my knowledge the water surface of the Soti nala has a 
fall of two fest per mile. 

‘If woeds can hold up water in this way, it is easily con- 
ceived how a continuous layer of sand may obstruct the flow 
even against fall of 20 feet a mile. 


It can, I think, be explained why canal or rain water will 
raise spring-level much faster than a deep drain some distance 
off can lower it. 


Thus :— 


The water delivered at A, by either the clonds orithe canal, 
has only to sink to B to reach the spring-level; it has the 
direct (oreo of gravity and capillary attraction to assist it in 
its descent, whereas the same water to reach C has to traverse 
the whole resisting medium {rom B to C. 

Tt is infinitely easier to take the superfluous rain water from 
A to O by surface drainage than through tho soil, 

Deep drains in England only work efficiently whon they 
aro from 20 to 40 feet apart, hence the great expenso of 
thorough drainage as it is called. 

Tho experimental drain in the Chamajhi swamp, Haat Kali 
nadi khadir, has done no good beyond drying the surfaco 
swamps. In January last we found tho spring water within 
12 inches of the surface, not 20 feet from the drain ; and the 
ooze at foot of the bangar slope, backed up with the whole 
subsoil water of the highland, was scarcely pereeptible, 

These facts seem to show that we should no put much faith 


in deep drainage, but try and romove tho water in dotail from 


the surface before it has timo to got into the soil. 
J. 8. BERESFORD, 
Pers). Asst. to Chief Engineer, I. W., 
; NV. W. Provinces and Oudh, 
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A new system of reproducing Mays and Plans. 


We have beon favoured with a copy of a note prepared in 
the office of the Director-General of Railways, by E. H. S., 
ona mothod of reproducing maps and plans by the ferrotypo 
process. ‘The note says :— 

“ By this process prints aro produced in Prussian blue and 
white, a print taken direct from an ordinary tracing in Indian 
ink giving white lines on a blue ground, 

“The tracing from which prints are to be made should be on 
tracing cloth, as transparent as possible, and free from any 
tinge of yellow. The lines and lettering should be slightly 
heavier than in an ordinary tracing, and the ink should be 
thick and opaque. Red lines in carmine or scarlet lake will 
print nearly as well as Indian ink if the colour be mixed 
thick. Blue lines will not print. Shading may be done in 
the usual way in Indian ink either with a brush or in lines, 


Solutions. — 


Af Citrate of iron and ammonia ft 
Water oe a 
Re te 
B { . 


dark. 

“ Preparing the paper.—Mix equal quantities of A and B and 
apply to ono side of the paper with a sponge. The sponge 
should be as full as it will hold of the solution, which should 
be liberally applied to the paper for about two minutes. Then 
squeeze out the sponge and wipe off all the solution from the 
surface of the paper, care being taken to use the sponge dightly 
0 as to wipe the paper thoroughly without wbbing or abrading 
the surface. ‘The paper, which is now of a bright yellow colour 
on the prepared side, should be hung up to dry in the dark, 

Printing —Tho printing is done in every rospect in’ the 
same manner as for ordinary photographic silver prints, tho 
tracing representing the negativo. 

* Behind the glass of the printing frame lay the tracing, fac 
next the glass, behind tho tracing the prepared paper, prepared 
surface next the tracing. Put out in the sun or diffused day- 
light until sufficiently printed, 

“Tn bright sun-light from 9 A.at. to noon tho time required 
will be from 8 to 10 minutes, In the afternoon a somewhat 
longer exposure must be given, increasing as the light gets 
redder towards sunset. In diffused day-licht the time of 
exposure will be from half an hour to two hours according to 
the stato of the sky and time of day, 
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“When sufficiently printed the ground colour will be a dark 
brownish grey, all the lines exeept the thick ones appearing 
of a somewhat darker and bluer colour, If the finer lines 
appear yellow, the print is under-exposed. 

“ Figing.—The print is fixed by simply washing thoroughly 
in clean water. 

« Additions and Erasures.—A white line may be taken out by 
going over it with a quill pen or brush dipped in mixture A and 
B, exposing to the sun, and washing as before. Additions or 
corrections in white may bo made with a quill pen dipped in 
solution C. After using solution C the print must be washed, 
or the lines will spread and become blurred. 

“Stains on the fingers may also be removed by solution C.” 

The printing frame is a stout wooden frame with a sheot of 
glass, on which is laid first tho drawing to be spied and then 
the prepared paper. The whole is then exposed to the light 
as directed, and tho rosult is a copy of the original, with tho 
difference that the white with black lines of the original 
becomes blue with white lines in the copy. 


Mamban fav Mewaw kee 


Bamboo for Paper, &e. 


Hlarrestxa to take up tho Indian Agrienlturalist for 
nd June 1879, containing the report of a meeting at the 
Society of Arts on March 7th, 1879, I could hardly believe 
my eyes as I read thorein the opinions of some of the speakers, 

‘The exhibition of so much ignorance, by earnest men met 
to discuss -and forward an economic question of moment, was 
humiliating, and Mr. Routledge himsolf soomed as much ia 
the dark as any of them. 

At page 200 he says: “The young bamboo sprang from. 
the seed of the old plant, and it took about 15 years before it 
became silicious. No matter what spocies it might be, it went 
on maturing for a series of years, and being an endogenous 
plant, it grow until tho inside got filled up and it could’ grow 
no longer. It could thon no longer transmit the sap, its pores 
‘or vessels became ossified, like the veins of an old man, and 
it died, having first secded.” Now there are some 14 or 15 
kinds out here in Eastern Bengal that I know pretty well, 
have planted Baries and eroppod them for some 12 years, yet 
T must say there is not ono singlo statement in the quotation 
that is accurate, even approximately. 

The bamboos here vary greatly in kind, in size, modes of 
propagation, in value, &¢., bat talking the most common and 
most useful one, the “dati? (or one with Lest jat) let us 
compare notes. 

laZ.---Tt doos not seed, and is propagated, liko most othors, 
by a young root and piece of stem 8 or 10 feet long trans- 
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planted. 2nd.—Theso stocks ara of young and not “old 
plant.” 8rd.—The bamboo generally becomes silicious (?) at 
two and three and not fifteen years old. 4é4.—All species do not 
take a series of yoars to mature; some mature in two, others 
in six to twelve years. _5¢2,—'Tho bamboo attains gencrally its 
full height, girth and thickness of walls in one year, and tho 
latter do not grow thicker and thicker yearly, and eventually 
eanse death, 

One gentleman—Mr. Cobb—stated that the Chinese “let 
some grow so large that they make buckets of them”! as we 
might say of a knowing fellow who lot his pony alone so as 
to graw into a horse! This applied to the “ Ming” bamboo of 
the Nagas, a peculiar species, and if anything larger when 
young than when old. These I give as samples of the facts 
guiding (?) the meeting. 

Tt seems to me the best thing Mr, Routledge could hava 
done would be to pick out some two or three of the most likely 
kinds, clumped or gregarious, cultivated or wild, and have 
learnt all abont them. Instead of this, stray facts, relating to 
perkaps a hundred species, have been collected, mixed, and 
poured out, resulting, as we might guess, in a nice mess. 

Undoubtedly there are enormous areas all through the hill 
tracts of Eastern Bengal where the bamboo grows rampant, 
and could supply the demand until it was systematiently 
cultivated for fibre, ond this, I take it, is the object in 
view. 

Now the leading fact in this caso is one that Mr. R. seems 
not to have grasped, and may account for the divergence 
between him and Dr. King, ie. that the most likely cultivated 
kinds do not propagate by seed or from old stems, but shoot 
up from the vory kind he wants to cut away, te., the young 
stems; cropping the young stems (from which alone pulp 
should be made) cripples the propagation. What he needa to 
leave is what ho also wants to take away—a caso of eating 
his cake and yet having it. 

Even if he takes but a few here and theve, it is still the same 
in the end: what ho gains in crop for fibre, he loses in 
Propagation, and this in the cultivated kind is no small 

ifficulty. 

This ‘is Mr. Routledge’s particular nut, and not an easy one 
to crack, you would say, if you knew the facts thoroughly. 

As it bears on this matter—but also because it may be of 
use toso many of your readers—I will describe shortly the 
way to plant a bamboo Bari, 

Firstly, tho site should be above swamp level, and, secondly, 
near enough to the station to be watched, so as to keep ont 
pigs, cows, elephants, and thieves. If grass land, it may be 
cleared and burnt, though this is not absolutely necessary ; 
if forest, it should be cleared, aud then tho lines laid out 
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about 20 or 24 feet apart, and holes of 2 feet % 2 dug about 
every 12 or 16 feet in these rows, each hole to take two or 
three root stocks. 

If Jati bamboo is to be planted, the root-stems of young 
‘ones should bo selected, sny of one or at most two years old, and 
which can be known by the white band round the stem just 
above each joint. The root should be carefully bared and the 
stem cut above it at 16 or 12 feet, foliage left on. When 
dng ont tho stem and root will look like the letter J, and caro 
should be taken not to injure the eyes on the lower bent part, 
ns it is from these (three or four on each side) that the future 
bamboos shoot. February or March is a good time, and the early 
rains in April will prevent these stems drying up. It is a good 
way to plant these root stems slightly inclining outwards, and 
have them well tamped in, with some rubbish thrown over 28 
shade for the ground, In the Kachari country and from 
Borpettah past Nol Bari, Komalpur, and Darang,” whero there 
is no building timber, fine bamboo Barfes are seen, and in many 
cases a large squaro of an acre or so has the outer rows all round 
of the Buluka bamboo-a stronger kind both as protection 
from storms and as posts for buildings, bridges, &e. 

During the first year very little more may show than an addi- 
tion to the foliage sprouting from the six or eight joints above 
the ground ; here or there a small whip-like shoot may rise to 
16 or 20 feet. In the second year, about the end of June, 
larger shoots will rise, growing four or five inches per day and 
up to 20 or 30 feet with girth of four or five inches. In the 
third year still larger ones will grow, and all the time creepers 
should be now and then cut away. In the fonrth year fall 
sized growth may be expected, i.e, shoots 50 feet high with 
stems of eight and nine inches round, and the number of such 
should about equal and double tha number of stems first 
planted. Hach year thence should add 50 por cent. to the 
numbers, if in fair soil, and in the eighth or ninth year there 
should bo some 3,000 full sized stems, maturo enough to ont, 
peracre per annum. 

For building purposes or making use in tho ground, no 
bamboo should be cut of Jess than four years old, and should be 
steeped a month in water. 

« Jatioa” increase in value with age up to 12 or 14 years, 
after which they gradually “dry up,” turn yellow and die. If 
grown in the open they are often short, small and solid; thoso 
in shade are tall, large and thinner walled. 

Tf required for tying or rude ropes, only the young ones of 
one or two years old are used. 

From having more water and Jess wood, they are more easily 
twisted, and a whole stem can be at once used in this way, 
though it ia more usual to split and then twist them. When 
split wp very small it is called “ Tougal.” 


A NEW SYSTEM OF IMPREGNATION OF TIMBER. 159 


Tt seems extremely probable that young stems would furnish 
more and better pulp than old ones, In cutting bamboos out, 
old ones should be cut at or near the ground, and young ones 
five or six feet above, as the old ones do not readily throw out 
shoots or new sprouts, while the young ones do if somo 
folinge is left on, and this leads at once to the solntion of the 
difficulty that lay betweon Mr, Routledge and Dr. King, ie, 
that cropping of” the young bamboos (near the ground) cripples 
the propagation, whereas if two-thirds are cut at say six or eight 
foet high, enough is left to keap up the supply of new shoote, 
provided of course the foliage is encouraged on the part left. 
The remaining one-third is left altogether, and only cnt when 
old, te., useless for propagation, and useful for building. 

I have cut 300 bamboos for one rupee out of a Bari, and 
ae they aro often 16 for the rupee in the villages for Tea Factory 
building, a Bari is a source of grext saving, and in a few yenrs 
pays its cost many scores of times over. 


8. EP. 
—Indian Tea Gazette, 6th August 1881. : 


A new system of Ampregnation of Cimber. 


A translation from the “Revue des Eaux et Foréts” for February 
last, which quotes from the “ Journal des Cultivateurs.” 


Tae methods employed for the preservation of wood do not 
guarantee sufficient durability. . 

Tu fact the copper and other salts used remain soluble after 
injection, and end by disappearing on account of damp, so 
that after a short time the antiseptic property of these salis is 
completely lost, Again creosote also fails, since this substance 
penetrates into the wood to the depth of about a centimetre 
only, a few cracks suffice to admit the humidity, which neces- 
sarily conduces to disorganisation, all the greater on account 
of being shut in, 

There is in this but a temporary preservative action on the 
part of the salia and erensote; it would therefore be of 
advantage to replace these agents by the introduction inta the 
wood of fatty substances, which would be transformed into 
fatty acids, and would thus render the wood completely 
inalterable, because fatty acids are insoluble in water, 

How can wo set about obtaining this result? It is quite 
simple, Wo have only to inject the fatty matters in the form 
of roap-water, in the same proportion as that adopted for the 
saline substances so as to line the fibres of the wood. It is, 
therefore, simply n question of changing the fatty matter 
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into fatty acids which is easy, for acids have ihe property of 
turning sonp-water into fatty acids, 

Moreover the soap-water can be introduced into the wood 
with the same apparatus that serves for the injection of the 
sulphate of copper. It is, therefore, necessary to inject the 
pieces of wood, then to evaporate in an oven about half the 
water which has aided in the introduction of the fatty matter; 
then to replace this water by sufficiently diluted sulphuric 
acid ; whence two operations, and in consequence various 
manipulations and increase in the net cost. 

To avoid this difficulty it ocovrred to Mr. Jacques to add 
immediately on the soap-water injected a quantity of sulphu- 
rie acid sufficiently small to ensure its being neutralised during 
the injection, on the supposition that when the evaporation in 
tho oven has sufficiently lessened the volume of wator that 
lina served as a vehicle to the fatty bodies, the sulphuric 
acid will recover its force of action, and will transform the 
remainder of the soap-water into fatty acids, 

Tt must not be forgotten that by a result of capillarity the 
fibres of the wood ‘retain during drying part of the liquid 
injected, and thaf in consequences when the chemical action 
sets in, it takes place in the interior of the fibres, When this 
transformation takes place, the fatty acids are precipitated in 
the form of an oily milk-like substance, which expands and 
saturates the fibres of the wood when the evaporation is 
complete, 

Results have confirmed theso provisions, since some wood 
injected has had the fibres lined (garni) with fatty acids as 
has been stated by Mr. Durand-Claye, Divector of the Labo- 
ratory of the Committeo of Publie Works at Paris. 

From what precedes we see that eulpluric acid is neces- 
sary to produce the tranformation of the soap-wator into 
fatty acids in wood, but this acid is not necessary for leather. 

It is probable that we shall not be long in establishing in 
France an apparatus allowing of the injection, not only of 
mine-posts, hop-poles, planks for flooring, Inthe for gardens 
and railings, &., but also all the pieces of wood used in the 
machines and plant of cultivators. It will be sufficient merely 
to dismount these pieces for the purpose of subjecting 
them to the operation which will render them, 80 to speak, 
inalterable, 

Already in Germany this process has been used, and we are 
assured that the French Government is disposed to take up the 
atudy of this discovery, with the object of applying it to the 
preservation of railway sleepers, 

It is evident that this aystem may bring about very im- 
portant results in case it fulfils its promises. We shall soon 
know definitely ou what we can rely. 
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Civil Suits and the Sorest Cade and the law of Cattle 
Trespass, 
TO THE EDITOR OF TH “ INDIAN FORESTER.” 

Sin,—Can yon or any of your readers enlighten me us to 
the reasons for the rule laid down in para, 231 of Forest Code, 
viz., that sanction must be obtained to the institution of a 
civil suit? No doubt in case of an important suit involving 
diffienis logal questions, the rule iaa good one, and most men 
would be only too happy to have the responsibility shifted 
from their shoulders. But there are numerous cases in which 
an officer might be left to judge for himself, and iu these cases 
the rule acts vexatiously. For instance, when advances ara 
given to petty contractors on agreements, the more presenta~ 
tion of the agreement in court is sufficient to bring the man 
to his bearings should he try to shirk. Hore the rule neces- 
sitates n vexatious delay and unnecessary correspondence. 

Again, the saine thing, where a purchaser of forest prodnce ab 
auction fails to pay up. Having purehased the produce under 
rules duly ainctioned, the conditions of whieh have boon clearly 
made known to him at the time of auction, surely it should not 
require special sanction to sue him for the amount due by him, 

According to the Cattle Trespass Act damages are recover- 
able from the owner of trespassing cattle, by simply proving 
the trespass, Now in a plantation lately started at my head- 
quarters station, we have been put to great annoyance and loss 
from the trespass of catile. Qut of some 18,000 ts put 
down last year, less than 5,000 remained at the beginning of 
this season, the great majority of the remainder having been 
eaten or trodden down by cattle. 

There is a strict Inw against the killing of eattle in tha pro- 
vince otherwise my plantations would long eve this have become 
a place to be dreaded both by the cattle and their owners. The 
latter, however, tuke advantage of this law to allow their cattle 
to graze at thoir own sweet will, and actually turn them loose 
at night. Tho consequence of this treatment is, that the erea- 
tures got as active and almost aa wild as deer, most knowing 
at getting through or over fences and extremely difficult to 
catch. We do however manage to eatch a faw now and then, 
and thus find out to whom they belong. 

Driven to desperation, I determined to bring some of the 
worthy citizens to book, and asked for sanction to sue oue of 
them for damages ; but alas for my determination and my poor 
plantation, I am snubbed in reply, the reason given that it is 
not seemly or desirable for Government to be frequently 
appearing in court to sue for small sums, 

Now, Mr, Editor, I hope you will condole with me, and if 
you could give mon hint as to how I am to get out of my 
quandary, [ should be so much obliged. 
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T stippose you would say “hedges and ditches,” but did you 
ever know them to keep ont deor, and J tell you these pa mpered. 
enttle are just as nimble, 

You know, it wonld not do for me to write back and say it 
ia more undignified for Governmont to allow itself to bo bullied 
hecauso it won’t allow its officers to appear in court now and 
then, but I nust say “them’s my sentiments,” 


« Apruri.” 


[W¥e quite agree with our correspondant that in tho casa of small suits to recover 
advances it is apparently an unncerssary trouble to obtain the sanction of Govera- 
ment to the institution of a evvil aait, but the qurstion has doubtless been properly 
consilored, Perhaps, however, if the maltor is brought forward officially, Government 
oced ta alter the Code, and tenke it less strict on the subject of emall 
ro Would neem ta bo no reason why abany rato the Congorvator'a sanction 
id not ba suifcient in the ensa of guits to rocover amounts of email valuo, 
Jose than, say, Re. 500 oF something of the kind. 

‘On. tho caitle-iveepnss question we funey “ Abruti” has hie bost remedy in the Cri 
tainal and not tho Civil Court, Bub we should ba surprised if jn any province, of, 
indeed, in any civilized conntry, tho luw would allow him to kill the cattle, unloss 
indeed they * attacked” him. 

‘Wo suppose * Abrouti’s” plantation ia not under the Forest Act, or bie remedy would 
be simpie either to get the fins alterad to a guia which would make them « real 
punishment, or to prascoute for damages to the forost. Dut his plantation will a6 
Wy rate come Uador section 11 of the Cattle Trespass Act, aud ho oan, wo ime 
either impound the cattle or give tho owners netics that he intonds to proosed a) 
hein fur mischief under goction 425 af tha Tndian Penal Cods, (ae Tllusteatioan L 
under that acction.) But we havo po doubt the inw on the subject will be carefully 
explained in Mr, Baden-Poweli’s Manual which wo are daily expecting. Ros] 


‘ The Howering of the Bamboo. 
TO THE EDITOR oF THR “INDIAN FosesTeR,”” 


S1r,—Wirs reference to the general subject of the flowering 
of bamboos. In January 1880 in the Chittagong Hill Tracts, 
Teame across a considerable stretch of bamboo forest, covering 
the entire slope of a hill. The ground was litorally covore 
with the dead rotting stems of a large bamboo, so much so 
as to render walking difficult, while « full erop of young shoots, 
about 10 feot high, had already taken the place of the old ones, 

The bamboo was the “ Orah” (B. Brandisii.) At first T 
thought that the hvill-side had been cleared for joum eultiva- 
tion, and for some reason abandoned before the cut jungle was 
fired, bits soon saw the real stato of affaira, 

This bamboo T had foand floworing the previous year, but 
‘generally in isolated stems; hero it covered largo areas to the 
exclusion of all else excopt a solitary tree here and there, 

Seed obtained from this bamboo germinated fairly well. 


E.G. c. 


(Ta 1874-75 the Goba bamboo of the Sikhim hille (Cephalottachyum aapitatum) 
flowered tleraghit and. died off. ‘The stems were mostly then burnt in junglo 
fires and hilleides formerly olothod solely with bembac, grow up in tree forest. 
Seedlings of the @oba have again appoared, but in far less qunaticy than former 
Tk may be Well to record this information while the subject is being discussed. —Ep.] 
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TO THE EDITOR oF THE “INDIAN FORESTER.” 


Srr,—Capratn Woop’s note on page 53 of your July issne 
has pat me in mind of a point concerning which T have fre 
quently wished to consult your readers, Why is Dendroca- 
lamus strictus, Nees, called the “male bamboo”? The Forest 
Flora of North-West and Central Indin, on page 563, gives this 
as the English name of the species, nnd says that the stems 
have a small cavity, or are entirely solid. I have never my- 
self seen a atem entirely solid, though I hava no doubt there 
are such, I havo seen many with a very small cavity, and 
many more with a large envity. The members of the Nagpur 
Hunt Club in my time were wont to use as spear shafts almost 
solid stems of Dendroealamus strictus, 28 solid as they conld 
get them, and I remember in 1877 supplying the local, but 
celebrated spear-maker, Boput of Nagpur, with about one 
hundred shatts of tho almost solid stems of this bamboo; they 
came from the Moharli Forest of the Chanda Division, but 
there they were only found .in one particular tract, on 
Vindhyan sandstone, which had been preserved from fire for some 
years previously. Boput told me at the timo that the only 
other place where he could procara sufficiently solid stems was 
a certain forest in the Chindwarra District, the name of which 
Thave forgotten. This tends to show that the solid, or almost 
solid, stem of this bamboo is not common, at least near 
Nagpur, 

It is this kind of stem, used for spear-shafts, which I have 
always understood to be the mala bamboo. How is it that 
the name vf male bamboo is applied to the entire species ? 


With reference to tho concluding paragraph of Captain 
Wood’s note, would it not bo far more useful to record data 
about the seeding of bamboos, and indeed of forest trees, in the 
pages of the “Uvoran Forester,” than to consign them to 
oblivion in Progress Reports? Progress Reports take 2 long 
time in coming out, are concerned chiefly with statistics of 
work done, and of moncy paid and received, and as a 
rule only interest a very small body of readers. Matters of 
universal forest interest should be sent to the “Inpr1an 
Forester,” where, I am sure, they would be weleomed and 
appreciated. 


A. Suycutzs. 


[Wo hare seon some in Cheta Negpore, which, if not throughout, hed most of 
the lower joints completely solid. We aro inclined to agreo with both of our cor 
respondenta in ther views regarding the publication of information, and to reeom- 
mend record both in onr pages and the official reports. Roput might another time 
tay Palamow or Kodorma ED.) 
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Useful Cables for the Height of Trees and the Reduction 
of Ground to base mexsurement. 


“We havo been favored by Major Bailey, R.E., the Director 
of the Forest Sehool, with copies of some tables which ho 
has prepared, and which may prove useful to some of our 
renders who may like to have ready in a handy form tables 
which will save a considerable amount of caleulation, 


To find the height of a tree from a base (measured from its 
Foot) of 50, 100, 150, om 200 feet, the angle subtended by the tree 
being observed. 


Base in Feet. Base in Feet, 


Angle. Angle. 
60 100 | 150 | 200 60 100 150° | 200 


‘Tho height of the stom ta the level of the eye must bo addod to the Sigures givon 
in the table. 
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To find the height of a tree from a aubtended angle of 20°, 
30°, 40°, 50°, or 60", the distance to the foot of the tree being 
measured. 


Base. Subtended Angles. Baao, Subtended Anglea. 


Feat. | 20°} 30° | 40°) 60°) 60° | Feet, | 20°} an°| 40° | 50° | 60° 


50] 18| 29) 42] 60] 87] 102,37] 59] 86) 123] 177 
82} 19) 30) 44) 62 99) 104) 38) 60) 87) 124] 180 
64] 20/31 | 45/ 64] 94] 106] 39) 61] 89) 196] 184 
66] 20 | 32) 47) 67] 97] tog] 39/62) 91! 129] 187 
68{ 21 | 33/49) 69| 100] 110] 40] 64} 92] 131! 191 
60/22) 85 | 60) 72) ws} 22441) 65} 94} 133] 194 
62723) 36)52/) 74) 107] 114) 41] 68| 96) 136) 197 
64) 23) 37 54) 76{ ata} 116] 49; 67! 97 | 138] 201 


68 | 25/50/67) 8t| iia] 120] 44] 69] 101} 143) 208 
70] 25] 40 69 | 83] 191] 122,44) 70] 102} 145) 211 

72] 104) 148 | 215 
74] 27 | 43 | 62) 88] 128{ 196] 46,73] 106! 150] 28 

74) 307] 193} wee 
78] 23] 45] 65} 93] 135] 1a} 47! 75) 109] 155! 995 
80] 29 | 46 | 67 | 95 | 130] 132 (48! 76 [tl | 157] 229 
82] 30) 47 | 69) 98) 142] 134] 49] 77) 112] 160] aaa 


on} 83 (62! 76 | 1o7 | 156 | 142 [52 | 82 | 119 169 | 248 
92733) 53) 77; 110] 1597 14453; 83 | 121 172 | 249 
G4] 34/54/79) 112) 163] 146] 63 | 84/123] 174] 253 
96] 35} 65) 81 | 114) 166) 148] 54) 85) 194] 17a] 236 
os] 36 | 67) 82) 117] 170] 150] 65 | 87 | 126) 179) 960 


100 | 36 | 58 ies 173 | 162) 55 | 88) 128) 181} 963 


Tho height of the stem to the level of the eye must be adied to the gures given 
in the table, 
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Deduction from ench chain of a distance measured on a Slope to 
reduce it to a measurement on a horizontal plane, 


Deduction Dednotion Deduction 
Slope. | “Tinks, | Slope. 2 | Slope |Links. 
1° 002 19° 489 ase | 1808 
2 0-06 19 545 36 1910 
3 O14 20 603 37 20°14 
4 O24 at 664 38 2120 
5 938 22 728 89 22:29 
6 065 23 795 40 23-40 
7 O75 24 885 41 2053 
8 097 25 937 42 25°69 
a r23 26 w12 43 26 86 
10 162 27 10°99 44 28-07 
1 Tet 28 7 45 29-29 
12 219 29 1234 46 30°53 
13 256 30 13-40 a7 Buen 
4 297 31 1428 48 3309 
15 34L 32 1520 49 84.99 
16 3:87 33 16 13 50 35°72 
17 437 84 Ilo 


Producing fire by friction, 

Tre following method of procuring fire, used in the{Chitta- 
gong Hill Traets, differs considerably from that quoted in 
your last issue from Mr. Ball’s paper. 

A piece of bamboo, about 10 to 12 inches long, and an 
inch in diameter, is ont and split into two. One of these pieces 
is then taken and a small notel: cut in the convex side so as 
only just to penetrate right through. A little tinder is then 
procnred by filing a bamboo with the “ dao.” 

A fine strip of bamboo of about a foot or more in Tength, 
and of about the thickness of piece of string, is prepared. 

The split bamboo is then placed on the ground, concave 
side upwards, and held in position by the operator's toe. ‘Tho 
tinder is placed on the notch in the hollow of the bamboo, 
and the string passed underneath and worked backwards and 
forwards in the notch, ‘The motion at first slow becomes faster, 
and the tinder smokes. By this time tho string generally 
breaks, and the man, blowing on the tinder, in a little while 
brings it to a state of incandescence. A few lenves are gather- 
ed and a fire is lighted, 

I have on several occasions in the forests, ator forgetting 
or consuming my matches, made one of my coolies produce 
a light for my pipe in the above manner. I have tried it 
once or twice myself, but although it is easy to make the tinder 
amoke, I could not produce fire, 

E.G. c.* 
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JJ. Prrictar Papers. 


The American Andia-rubber trees at Atlambur. 


Letter from R. Cross, Esg., to the Conservator of Forests, 
‘Madras, dated Ootacamund, the 6/h March 1881. 


Teesrectina my previously-arranged journey to visit the 
sites proposed for the cultivation of the varions specios of 
American India-rabber trees, I beg to state that I proceeded 
on this duty on Febraary 15th, and arrived at the bungalow at 
Nilambur on the evening of the 17th. The course puraued 
was by Naduvatam, Gudalur, and Nadganie, descending after 
wards by the Careoer Ghat to the plain land below, 

On tho following day, accompanied by Mr. Ferguson and 
Mr. Hadfeld, his auecessor, I visited the site of the newly- 
introduced rubber plants, These have been planted in an open 
epace of teak forest land on the bank of the Nilambur river. 

The first sort examined was that which furnishes the rubber 
known in the market as “Ceara serap.” The tree belongs to 
the Mandiocea family, and tho roots are furnished usually with 
tubers, which vary in size and number in accordance with its 
growth. ‘Che plants of this sort have, in the brief spaco of 
two years, shot up in the most surprising mauner, the highest 
upwards of 30 feet in height, and are wow yielding un abund- 
ant crop of seeds. I was shown one strong rank sapling, 
which, in five months from the time of planting, had grown 
up and produced flowers. 

This region is, without doubt, admirably adapted for the 
growth of the tree; and the robust and vigorous appsarance of 
those already planted is certainly quite equal to any trees of 
the same apparent age and size 1 saw when engaged in collect- 
ing the original plants near Ceara on the coast of Brazil. At 
the same time I would confine the generul planting of the 
Ceara rubber to rather dry, arid siuations and poor soils, 
reserving the good, deep, moist sandy loam of the Nilambur 
river and its tributaries for the Castilloa. 

Mr. Ferguson was desirons of proof of the actual existence 
of rnbber in his Ceara saplings; and, although these were too 
young to yield this product, I resolved to make an attempt to 
satisfy him. ‘The natives at Ceara, in bleeding this sort, 
simply slice off the outer portion of the bark on one side of 
the tree from the base to a height of four or five feet. The 
milk exudes from tho pared portions of the truuk and rung 
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down in little courses, By the following morning the milky 
jnico of these courses is sufficiently solidified to be pulled from 
the tree in strings, which are rolled up into balls as the work 
of collection proceeds, 

When this process was tried on one tree the milk exuded 
freely, but next day on examination it was found that the 
greater portion had evaporated, showing the watery and imma- 
ture state in which the milk exists in young growing plants. 
However, on making incisions on the collar and largest roots 
of the plants mili of good quality was obtained, which next 
day was found coagulated. From the collar of five saplings 
about an onnce of rubber was obtained, which, in appearance, 
elasticity and odour, could not have been distinguished from 
“ Ceara scrap” as seen in commerce. But is is manifest that 
the trees ought to be allowed to attain some size before being 
wrought. 

The propagation of this sort is as easy asa willow. I made 
a few cuttings just to show the proper method, and these were 
planted near the bungalow. But now that the trees are pro- 
ducing seed, recourse to cuttings may not often be Reoessary. 
Rach aeed before sowing shonld hava a small portion of the 
outer shell broken off by « pair of pincers, simply to allow the 
moisture to reach the embryo, which in the operation should 
not bo injured, or by merely burying the seeds in moist saud 
germination will take place much earlier, 

Tae Para Itupsen,—This rubber tree, which yields a valn- 
ablo commoreial product, has seemingly ‘not found its proper 
habitat at Nilambur, ‘Che young plants have ehot up like long 
whip-handles with a bunch of leaves on the top. There is not, 
however, the slightest reason io despair of sucecss, Some plants, 
say a dozen, should Le planted in the Carcoor Ghat at an ele- 
vation of 1,000 feet, and another dozen mizht be put down at 
2,000 feet or, for example, somewhere in the vicinity of 
“Campbell’s Tock.” A little clear site at each place, a few 
yards in extent and easily reached from the road, would suffice 
for these experiments. ‘The Para tree is easily multiplied, and 
recourse may be had to the same way as that adopted for willows, 
I made some cuttings, which were planted in a moist situation 
on the river bank. From _ these it may bo seen whether addi- 
tional humidity improves the character of the plant. 

Centra AmenicaN Rusper—The Castilloa elastica, yield- 
ing this description of rubber, and of which there are only 
three plants, lias evidently founmd a home on the bank of the 
Nilambar river. It may be considered premature to judge or form 
an opinion from the appearance of only three plants, from three 
to four faet in height, and indeed this a ao. But besides having 
Jooked carefully and attentively at the physical appearance and 
development of these plants, I have considered and remembered 
the characteristics of the extensive region inhubited by this 
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tree, The Castilloa is found growing throughout the Central 
American Republics always at low elevations, and certainly I 
do not think I noticed it anywhere above an elevation of 2,000 
fect. North of the Equator, it is met with in the wooded dis- 
tricts, which bound Jembico in Mexico, extending southward 
throngh the dense exuberant forest regions of the Central 
Amorican Republics and stretching across from the Atlantic to the 
Paeifiec on aa far aa the river Atrato, after which it is confined 
to the forests and base of the mountain ravines bordering on 
the Pacific coast, and thus continues ta Santa Tosa and 
Arenitlas near Tumbez districta, which lie adjacent to the 
Peruvian desert. ‘Throughout this vast expanse of country 
there is, without doubt, considerable variation of climate. But 
itso happens that the periods representing the wet and dry 
seasons coincide in a remarkable manner, at least as far as T 
ean jearn, with the cccurrence of the same periods in the 
Western Ghats. Ia the region of the Castilloa, especially on 
tho Pacific side, the dry season acts in about the beginning of 
January and continues until April. Daring this time the ranle 
swamp growth is occasionally so dry that ic is set on fire and. 
burned. In the dry season the tree becomes deciduous, and 
in March pushes forth a fig-shaped fruit, which ripens with a 
beautiful seatlet crown, all the rest remaining green, In 
Augnst the fruit is ripe during the heayy rains. The soeds 
eannot be dried, and must be planted as soon as the fruit falls, 
It is not found growing on swamps or inundated land, but on 
the flat moist banks of rivers fa steep sides of ravines, where 
the roots may be seen running down the banks for a distance 
of 15 or 20 feet to the very margin of the streams, 

The Gastilloa is the largest known rubber-producing trees, 
its massive truuk sometimes rising in close humid spots to a 
height of 80 feet clear of branches, and is only exceeded by 
the “Quipo,” a gigantic species of Bombaz. Sometimes the 
trunk divides into two stems, evidently from the leading bud 
having been broken when young, and those trees are less prized 
by the rubber collectors. “In order to extract the milk, the 
usual course is to cut the tree down and muke notches round 
the trunk at abont a foot apart. Broad leaves or calabashes 
are then placed underneath these into which the milk drops. 
In a few localitios, especially at Nicaragua, the trees are not 
felled. The practice is to make a perpendicular channel in 
the bark from the base of the trunk upwards, and then make 
a number of cuts on each side leading into the main channel. 
A good deal of milk always adheres and solidifies in the 
primary and side channels, which is afterwards collectod. 
These “drags” are mach valued in the markets of the United 
States. Ihave heard it argued among the natives that it was 
probably more profitable to cat the tree down than trust to the 
bleeding channel process. My own opinion is, that the channel 
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method is good, specially for tho Castillo, but the collectora 
gash tho trees so badly in working that the after-flow of milk 
ia much lessened. Besides, at the base of tho main channel, 
they drive an iron spont into the trunk in order to convey the 
milk from the tree to the calabash. A piece of bamboo, luted 
by means of elay to the base of the channel, would serve the 
same purpose just as well, whilst tho wood of tho tree would 
scapo permanent injury. In combination with the channel 
process, collecting by the cup metlod will often bo found 
useful, especially in the casa of large trees, aa cups can be 
applied to various paris of the trae, which, if operated on by 
channels, would result in the loss of much milk, 1 have 
described the eup proceas in my report to the India Office on 
the collecting of Para rubber plants with date of 1877, Ros- 
pecting the quantity of rubber which may be obtained from a 
tree, the amount would depend on the age and size of tho tree, 
season, habitat, and likewise mode of collecting. 

During the rainy season the flow of milk is groator, and 
this algo is the case with trees growing in humid localities, 
The skill and care of the collector must alo be taken into 
account; some spill and waste a great deal of milk. 

A Castilloa tree, if carefully and judiciously tapped with a 
diameter of 14 to 2 feet, may be expected to yield about 12 
pounds of rubber per annum. 

Of all the differont species of rubber-producing trees, the 
Casliltoa should prove under cultivation the most remunera- 
tive. The banka of the Nilambur river and its tributaries 
afford, in my opinion, suitable sites for planting ; and I have no 
hesitation in stating that the lower portions of the Carcoor Ghat 
would grow and suatain as fine Castilloa trees as any district 
of Central or South America. The conditions on the bottom 
and deep side ravines of the Carcoor Ghat are of the most 
superb description. But no doubt many excellent sites exist 
along the course of the Western Ghats southward towards 
Sispara, and likewise to tho northward in the Nagar region. 
In planting the land should be cleared so that the trees may 
grow up robust, but there will bo litthe mamatie work ; for, 
once the Castilca gets up, it will overtop the majority of the 
Ghat trees. 

Phe propagation of this sort from a limited stock will require 
more skill than would be necessary for multiplying the Coara 
or Para rubbers. 

As yet that plant at Nilambur presout fow materials for 
propagation, though, as_ the growth of the tree is rapid, a 
Tupply of cutting shoots will probably be available after the 
burst of the monsoon, By erecting 2 small platform, we were 
able to lay a branch with seven shoots, so that when these are 
yooted the stock will be at once fully donbled. I would cor- 
tainly advocate tho multiplication by cuttings of the Castilloa, 
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as itis notan early seeder, In America the trees do not 
usually bear seed until they are about eight years old. Before 
tho Inpse of such a period, thousnuds of Casfilloa plants might 
be growing up into young trees at Nilambur, derived by means 
of propagation. I regret to state that time did not permit me 
to visit the Silent Valley asa special site for the Castilloa, I 
have no doubt, however, that it will be found well suited for 
the growth of the tree, 

1 returned to this place on the 25th of February. 

Tn conclusion, I trust the way in which this duty has been 
performed will meet with approval. 


Copy of a despatch from the Secretary of State for India to the 
Gousrivaeit of Madras, No, 21, dated the 21st July 1881. 


Tlearn with satisfaction from the copies of the Proceedings 
of Government which accompanied Your Excellency’s letter 
No. 6 of the 19th May Jast, that Mr. Robert Cross, who was 
deputed to visit the Cinchona Plantations on the Nilgiri hills 
and the American Rubber Plants at Nilambur, has been able 
to report favoufably upon them, Well acquainted as he is 
with the habitat of both these plants in Southern and Central 
America, and their introduction into India being greatly due 
to his enterprise and ability, I attach importance to his pinion 
that Southern India is a perfect field for the cultivation of the 
various commercial products of tropical America, and that the 
banks of the Nilambur river and other sites along the course 
of the Western Ghats are as fitted as any district in Central 
or Southern America for the growth of the Castilloa troea, 
which, of all the different species of rulber-producing trees, 
should, he considers, prove the most remunerative, 

2 Tagree with Your Excellency that Mr. Cross’s reports 
are valuable additions to the information already recorded on 
the subjects with which they deal, and I approve of your action 
in retaining his services in India until such time as the Calisaya 
de Sania Fé plants may be considered sufficiently established 
and safe from all ordivary risks. 


The Burma Forests Bill. 


The following is the report of the disenssion which took place 
on the bill in the Legislative Council on the 81st August 1881:— 
Burma Forests Bit. 

The Hon’ble Mr. Rivers Tromrson presented the report 
of the Select Committeo on the Bill to amend the law relating 
to forests, forest-pruduce and the duty leviable on timber in 
British Burma, and moved that the Report be taken into 
consideration, 

The motion was put and agreed to. 
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The Ton'ble Mr. Rivers Taowesow then moved that the 
Bill na amended be passed. Before this motion was put to the 
Council he wished to make a few observations upon some of the 
more prominent points in the Bill which had come under the 
consideration of the Select Committee. After its introduction 
the Bill had been referred to the local Government, and wa 
had received from the Chief Commissioner of British Barma a 
report which embodied the views of a great many local officers 
and of the two Conservatora of Forests in that province. The 
whole of the details of the Bill had been very carefully con- 
sidered and an excellent report submitted. “Generally, the 
Bill, as he had stated before, proceeded on the lines of the 
Indian Forest Act of 1878, but there were certain particulars in 
which modifications were necessary to make that law applicable 
to the particular circumstances of British Burma. In submit- 
ting the report of the Select Committee, it would be seen that 
ina great mujorily of the points on which Ineal opinion had 
heen expressed, they had adopted the views which the Chief 
Commissioner, advised by his forest-officers, had submitted for 
our consideration. But there were one or two important points 
on which the Select Committee had differed from the local 
Government, and perhaps it would be as well to draw tho atten- 
tion of the Council to these, without enlarging upon the verbal 
and other details by which the original Bill had been amended. 
In the section relating to definitions, two changes of some 
consequence had been made: one in the definition of “ forest~ 
officer,” which now included officers appointed by the Govern- 
ment ‘of India, in addition to those appointed by the local 
Government, because Conservators and Assistant Conservators 
were appointed by the Governor-General in Council; and a 
second alteration, which defined “land at the disposal of 
Government’’ to mean— 

(a) laud in respect of which no person has acquired the status of a 
landholder under section seven of the Burma Land und Revenue Act, 1876 ; 


© (2) land in reapect of which no person has acquired any right crented 
by grant or lease made by, or on bebalf of, the British Government,” 


That would cover a great deal of the repetition which 
occurred in the previous Bill, and was therefure not without 
its value in the understanding and working of a large 
mensure. Again, one of the principal points to which the 
Chief Commissioner took exception was with reference to sec~ 
tion four of the Bill. That section was as follows :— 

“ Nothing in the Burma Land and Revenue Act, 1875, shall be deemed 
to affect or ever to have affected any right by which, one person is entitled 
to remove and appropriate, for his own profit, any part of the aoil betang« 
ing to another person or to the Government, or anything growing in, 
or attuched to, or subsisting upon, the land of another parson or of the 
Government; and nothing in this Act shall be deemed to affect the 
provisions of sections twenty and twenty-one of the Burma Land and 
Revenue Act, 1876." 


= 
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And with reference to this section, the Chief Commissioner 


“Section four wax not in previons drafts of the Bill, nor was it proposed 
‘by the Local Administration. Its purport apparently ix to declare that 
the Burma Lond and Revenue Act did vot override or extinguish easements 
as defiued in the Indian Limitation Act, 1877, So far ns is known in 
Burma, no Court of Justice and no person whatever haa ever raised any 
question that would require to be «et at rent in this particular way. If it 
is intended to safeguard the claims of Karens and other who practise 
toungya cultivation, then the only person against whom uch anfaguarding 
is needed ix the Gavernment.” Now the provisionn of the prevent Bill 
and the past history of the Government relations with towagya-cuttera 
for the last 26 yearw show that Government hns trented the interests of 
these people with the utmoxt tenderness and consideration.” 

Practically that was the effect of the now section, The 
Chief Commissioner went on to say :— 

“On the general principles that it is ‘a great pity ever to make a law 
that ia not shown to be needed, and thut ibis inexpedient to create by 
legislation vague nidefined its or claim, the scope of which eannot be 
foreseen, the Chief Commissioner and his officers strongly advise that thia 
soction ba omilted. 

However, in considering the subject, the Select Committee 
came to the conclusion that it was necessary to retain the 
section ; because, though the Land Revenue Act of British 
Burma referred to easements as acquired under the Limi 
tion Act of 1871, it did not cover the more extended defini- 
tion of easements aa defined in the later law of 1877, and 
as it was indisputable that such rights did exist in Burma, and 
that they were in fact the particular claims to which the 
attention of forest settlement officers had to be directed, it was 
absolutely necessary by this addition to secure that thoae 
easements should be saved, and the section was simply therefore 
a declaration of the law as it at present existed. 

In section eleven a material addition was made in the Bill, 
in connection with the claims relating to the practice of toungya 
eultivation, and how they were to be dealt with, The Council 
were aware that the system of toungya cultivation was one 
which extended to different parts of India. We found it under 
different names in Bombay, Assam, Bengal and elsewhere, 
and it was generally acknowledged that it was a very wasteful 
and destructive system of cultivation. He would best describe 
it aa it was worked in Burma in the words of the Chief 
Commissioner, He said 

"Te may ba well to explain here what an ordinary. fowngyasentter's pro® 
ceedings ove, He ent» down the forast on thres to five acres this gears 
burns the timber and brusiwood when dry, sows hie rice in the ashes, and 
renpa it in the cold season, Mext spring he will go on to another plot of 
forent and treat that in the same way. Meanwhile bamboos and under« 
wood grow up on the plot he has sbandoued. For a period of seven to 
fourteen years he tukes up new plota of foresta, and at the end of that 
petind he tay reir to his or tonto of hie ueightour's old cleashngs nnd 

ein the proceas over again; or ho may, if the spirit anoves hit, go off 
to uuother valley and cut éoungyas there, returning after twenty or twenty. 
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five yeats to his old ground, Tt haa been argued, and it ia even now held 
by some, that the fowngya-cutter has righta of property in the areas of 
forest he har cut down in past yeara and in the lund he cultivates each 
year, just as an ordinary ryot has in hia fallow land and his rice land. 
Whe Government of India has repeatedly repudiated this view; and, indeed, 
the view canuot be accepted if wa are to preserve the forest at all the 
intereata of the general population, present and future. Tha provisions 
of the present Bill and the whole history of onr dealings with touagya- 
cutters in reserves show that the Government and its officera are seru- 
pulonsly careful to treat these people tenderly. Paragraphs 118 and 119 
of Mr. Brandis’ valuable report of 188L on the Burma Forests enter fully 
into this matter and give illustrations, But at the aame time, while the 
toungya-cutters are trented well, it is most undesirable that doubts should 
exist whether or not these people have not rights of landholders, or rights 
of property in the forests they cut dawn. And, therefore, it is proposed 
to set theae donbts at rest by the additional section now submitted.” 

And the additional secticn which ho (the Chief Commissioner) 
proposed declared that the toungya practice did not convey any 
right over the land. 


The necessity for anch a declaration in the present Bill was 
not apparent, for it could not be overlooked that in the Ind 
Revenne Act of British Burma there was a provision especially 
which saved very practice of that kind from giving rights 
auch as it was now wished to protect by a special section in the 
Bill. Under the twenty-second section of the Land Revenue 
Act it was expressly provided that no person could acquire, by 
lonath of possession or otherwise, any right over lands which 
had been allotted by tho rules framed under section 21 to tribos 
or families practising toungya cultivation. 

It wonld, therefore, be mere surplusage to add to the present 
Bill any section merely expressive of such a declaration, and 
the Select Committee had decided not to include it. However 
they recognized, as the Chief Commissioner and any one 
acquainted with British Burma would recognize, the valuable 
assistance which those foungya-eutters afforded to Forest officers 
in a great many mattera; and, therefore, section eleven provided 
for the complete investigation of all claims relating to this 
method of cultivation in land which was to constitute a reserved 
forest, and cnable the forest settlement officers to prescribe the 
limite within which the practice might be carried on and cou- 
tinned. 

Mr. Rivers Taomrson would also draw attention to Chapter 
III of the Bill, which was a new one, and related to the 
constitution of village-forests. There were at present no 
yillage-forests in Burma, but it was thought desirable that 
Government should iake the power of assigning certain areas 
of its own in the neighbourhood of villages for the use of 
their inhabitants, under the condition that teak or other 
spocially reserved trees should remain the property of Govern- 
ment, The establishment of such forests would be a great 
Loon to the people; and it had been found by experience that 
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it was qnite possible in Burma to combine the protection and 
good management of a teak-producing forest with a free user 
of bamboos or other woods required by the people for all 
domestic purposes. 

The chapter to which he now alluded would give the Chief 
Commissioner the power of constituting such village-forests and 
regulating the use of them. 

Referring to Chapter IV of the Bill, the Chief Commissioner 
proposed to maintain the ancient and universally recognized 
right of the State to all teak trees, wherever situate, for 9 
period of five years, that is, for such time as would enable the 
Government to utilize the valuable trees, after which he con+ 
sidered the right might be conveniently abandoned. At the 
same time he thought that all teak trees situated in land at 
the disposal of Government within the moaning of the defini- 
tion should always be reserved, As the Government rights in 
the teak tree asa royal tree are recognized in Burma, even 
when the tree stands on land the property of a private peraon, 
the Select Committee had agreed that these rights shoald ba 
provided for in the Bill, and we havo, therefore, in section 35, 
declared all such trees to be the property of Government. It 
was thought, however, that, instead of declaring, as proposed, 
that teak trees standing on land not at the disposal of Govern- 
ment should be abandoned nt the close of a fixed period of fiva 
years, it would be advisable to give the Chief Commissioner 
power to declare that such trees shall cease to be the property 
of Government and to be reserved trees. If it were enacted 
that the teak trees should cease to be the property of Govern- 
ment at the end of five years, the Conservator would probabl) 
he compelled to sell a grent number of them at one time, and, 

erhaps, at a time when the price of teak timber was low. 
tt seemed unnecessary to incur the risk of a loss of Govern- 
ment property, The Bill, as drawn under clause (c), section 35, 
confers upon the Chief Commissioner ample power to deal with 
the matter as the circumstances in each case might require. 

He did not think he had any other observations to make 
with reference to the Bill. The subject had been under con- 
sideration by the local Government for several years, and 
since its return to us here had been carefully reviewed both 
by Mr. Brandis and Mr, Buden-Powell, and in all its dotails 
had been thoroughly scrutinized by the Logislativa Depart- 
ment. 

The motion was put and agreed to. 
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Wa have received a copy of Dr. Warth’s report on the 
manufacture of iron, and the future of the charcoal iron 
industry of India. As we have alteudy published Dr. Warth’s 
report on the Dechaurt works and other papers referred to in 
the present report, which is written with the view of examining 
the question of how far possible it will be to utilize the less 
valuable products of onr forosts, tho minor class trees for 
which no ready sale exists in the manufacture of chareoal 
for iron-amelting, we need not reproduce much of the 
paper, ‘The result is evidently unfavourable, for Dr. Warth 
conelndes his paper by saying: “To give a rensonable 
lope of success there must be a permanent, supply of cheap 
eharcoal, good ore and lime in plenty on the spot, as well ae 
ample and willing Inbour, and the locality selected should not 
he too near the seaports where English iron comes, nor should 
it be far from a considerable market.” For any place to unita 
all these conditions wonkl be wonderful, anid so wo fear the 
idea of utilizing the less valuable kinds of forest trees in iron- 
making will have to be given xp. And this isa pity, for the 
idea is eminently a good one, ant any manufacture whieh 
would utilize the class of trees of which we speak, would be 
a great assistance in the amelioration of the stock of timber 
in our fores' Wo know onrselves many localities in which 
iron could be made, bnt then the lime is wanting, or tho large 
market or the distance from the sea, and so the idea of working 
the fine ores must be given up. It is all very well too ta say— 
make your charcoal of the less valuable kinds; but this is not 
always what is done in practice, The native iron-smelter in the 
ail forests, as for instance in Chota Nagpore, makes his charcoal 
of sil, and it would probably require considerable persuasion 
to get him to give up hi and take to other kinds. But 
still if other conditions snit, this too might bo managed, 


Formst Exuisrrs ar tie Deearrwentar Exniprrion oF 
Eprva.—The visitors’ attention is drawn to a charming chalet 
awrrounded by huge oaks and gigantic five. This little master- 
piece of rustic woodwork, the “ Jewel of the Exhibition,” as 
the prefect called it, was lmilt by M. Volf, a cabinet maker of 
Hpinal, after the designs of M. Marie, Sab-Inepector of Forests. 
Round the chalet groups of forest trees and shrubs have been 
arranged, and a well stocked nursery has been added, 

Inside the chalet the special products of the Vosges forests 
have been placed, and these have been artistically arranged 
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and diversified by specimons of some natural curiosities. 
Among the most remarkable products we may mention woods 
employed in the manufacture of bobbins, shuttles and musical 
instruments, and panels of the Weymouth pine which shew 
what can be done with a wood which it is usual to consider of 
inferior quality. 

The parasitic forest fungi, so little known even yet, nro 
exhibited in a case, opposite which may be seen a curious collee- 
tion of the minerals of the Vosges. Most of the forest officers 
in the department have contributed something rare or curious, 
and the forest service as a whole has more than ever displayed 
the esprit de corps eo apecially kept up in the Vosges, and 
shown how many are the ties which attach it to the ngricul- 
tural and industrial prosperity of the ecountry.—Revne des 
Eauz et Foréts, 


We extract tha following letter on tho variations in tho 
weight of a tea box from the Indian Tea Gazette :— 

Sir,—As the difficulty of correctly tareing boxes is considerable, T 
enclose you actual weight of an empty ten box and lid, on the day it 
was made np, and at 17 days after, to show by actual facts some of te 
drawbacks planters have to put up with in these matters : 


Weight of full-sized box and lid— 
3 


Nov. 6th Nov, 15th: 
7th. 36th 
8th- 17th—164 
9th t 18th—16} 
0th—24; 19th—16 
11th—23 20th—16- 
12th—224 2lst—t6: 
18th—19$ 22nd—15: 
14th—18} Deo. 6th—15} 


‘The box was a very good ono, and of a set of simul ones, at Re. 1 each 
made up, and all from a contractor. 


4th June 1881. Sr. 


For an empty box to loso 50 per cent. in weight in one 
month seems extraordinary. We can only account for it in 
the aupposition that the box was cut out of quite wet wood and 
was dried in the factory. 


We have received copies of a recent order of Government, 
reorganizing the distribution in grades of the Conservators of 
Forests, as follows :— 


Ist grade 
Ind “ 


«» on Rs, 1,400—-2 
ie: » —:1,200—4 
{ »  1,000—2 


3rd, ea “ 900-1 


” 700-1 


10 
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Ax Australian hardwood, called the “ Bean Tree,” hitherto 
unknown in the English market, was introdneed to the notica 
of the trade at Messrs, Churchill and Sim’s furniture wood 
snle on Wednesday last. It is a dark, heavy wood, in colour 
somewhat resembling walnutwood, and is suitable for all 
cabinet purposes. The figure in the polished samples shown 
hy the Prokers, which we have inspected, is very fine. The 
logs, which were in the ground, and sold by calliper measure, 
changed hands at 2s, Gd. per foot cube, and the planks at 4a, 
Should the “bean tree” find favour with cabinet-makers in 
the country, and a remunerative price be offered for it, we are 
informed that a regular and plentiful supply can be brought 
forward, and from the examination of the samples, there appears 
to us no reason why it should not take its place amongat tho 
woods in ordinary use for cabinet purposes.—Timber Trades? 
Journal, 30th April 1881. 


Tum nev law of reboisement in France has been passed at 
the first reading, and without discussion by the Chamber of 
Deputies, 


We hear that M. Broillard, Professor of Forestry at the 
Forest Sebool at Nancy, and author of several valuable works 
on forest working scheme, has now left the School and been 
appointed Consorvator of Forests at Macon. We can imagine 
that he will bo glad to get back to regular work after so long 
a time spent in teaching, We have not yet heard who is to 
succeed iL. Broillard at Naney. 


Dr. Branvis has kindly forwarded us 2 copy of hia memo- 
randum on the present condition of the Indian Forests, which 
is to help Dr. James Brown of Stirling, the well-known author 
of the “Forester,” in adding a notice on the Indian forests 
to the forthcoming 5th edition of his book. We fear that if 
wo were to givo the whole of the memorandum, it might be 
thought unfair on Dr. Brown, so we will contont ourselves 
with the following extract only, as the words of the Tuspector- 
General correspond to tho views regarding the training of Indian 
Forest Officers (not ‘ Foresters’ mind, in either the Scotch or 
the Indian sense) which have on several recent occasions found 
expression in our pages :— 

“Tt is here tho place to say a few words regarding the arrange- 
ments made for the professional education of the officers who 
aro destined for tho superior staff of Conservators, Deputy 
and Assistant Conservators,—in fact of the officers in charge 
of circles and divisions, ‘ 

“As tho organisation of Forest administration is perfected, 
all these officers, excepting some of the junior men, who must 
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commence thvir practical career as executive officors in charge 
of Forest Ranges, will be controlling, inspecting and directing 
officers. The number of these appointments will therefore be 
limited. It is at present 93, and is not likely to be increased 
beyond 100 for the provinces under the Government of India. 
Obviously, these aro most important and respousible posts ; 
the men must be gentlemen, and they must have such a good 
general education as will fit them for high administrativa 
duties. Under existing arrangements, this superior staff of 
officers is recruited by the appointment annually of a few 
young Englishmen, who are selected by the Secretary of State 
Yor India, on the ground of an oxamination in mathomatics, 
natural sciences and other branches of knowledge, and after 
going through a course of professional training in the State 
forests of the Continent of Europo, chiefly in those of France, 
Here they learn the methods adopted for administering large 
Government Forest domains ; they become familiar with the 
organisation of a large public forest service, and, among other 
professional matters of importance, they loara to appreciate 
the success attained by the system of natural reproduction. 

* From the commencement grewt care has been taken to main- 
tain an intimate connection between Forest administration in 
India and in those countries of Europe where large areas of 
Sinte and Communal forests are managed according to a 
regular system. In building up the aystem of Forest adminis- 
tration in India, we havo thus utilised the experience gained in 
those countries by the work of centuries, instead of following 
the ideas and theories of individual men. The formation of 
the Government Forest domains in India and the organisation 
of their management has been a large undertaking ; and what- 
ever success has been attained in this matter is due entirely 
to our having utilised the experience gained in Forest adminis- 
tration in Europe.” 


Stamina Woon, says Carpentry and Building, may be divid- 
ed into two classos—the staining or dyeing proper, and a sort 
of painting in which the colouring matter, in a liquid state, 
partially penetrates the pores of the wood and is held by them. 
Dyeing colours the fibres to 2 greater or less depth, in the samo 
manner as tho fibres of fabrics are coloured by the deposition of 
a coating of colouring matter in and upon them, and occasion- 
ally by actually changing the colours of the fibres themselves, 
Staining, properly speaking, is an exceedingly unsatisfactory 
method of colouring wood. The pigment usually penetrates 
but a very little way into the wood. The slightest seratch or 
abrasion of the snrface shows the natural colour. When this 
happens, as it almost invariably does after a short time, repair 
is practically ont of the question. In dyeing, the colourin 
inatter can usually be made to stain the fibres for some littjg 

on 
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distance into the body of the wood, and thus a much more dur- 
able colour is effected. In the case of veneers—a piece of wood 
not over an eighth of an inch thick—it is possible, by careful 
manipulation, to produce a tolerably even colour throughout the 
wood. In general wood can be made of almost any desired tint, 
from red rose colour, through the blues, to black, Most of the 
bright colours, however, aro liable to fade, and their use is not 
to be recommended, 

At the present time, naturally, woods arein great demand, and 
it is often convenient to imitate the colour of some precious 
wood npon one tess costly, Thus we may, upon cherry ot maple, 
imitate rosewood or ebony. Ebony, in fact, can be imitated 
upon a great variety of woods ; the-mothod of producing the 
colour, however, must be varied for the different kinds, The 
books are filled with instructions for producing black walnut 
stains, and dyeing woods to imitate black walnut. A more 
useless or senselesa practice could hardly be imagined, for black 
walnut is really the last wood in the world which ono would 
wish to imitate. Its colour is bad, and its only recommendation 
is that itis easily worked and is considerably harder than 

ino. 

r At the present timo mahogany is somewhat difficult to get, and 
jt is fashionable to use substitutes for it which are mahoganized, 
Cherry is one of the most eommonly used woods for this purpose. 
If properly treated, cherry is one of the finest cabinet woods 
which we have ; and it seems almost a pity to use it for imitating 
anything else, even though it be muhogany. A great number 
of recipes are given in tho books for mahogonizing, but the 
workman in using them is usnally in the dark, because 10 
explanations of the reason for the directions are given, One of 
the Enelish recipes says, after getting the surface of the wood 
sinooth, rub with a solation of nitric acid and then apply a 
zolution of dragon's blood. The solution is made by dissolving 
one ounce in apint of alechol and adding one-third ofan 
ounce of carbonate of goda or common washing soda. Sul- 
phuric acid will answer just as well, Its office is to darken the 
Wwood and prepare it for receiving the dyc, which ix the dragon’s 
blood. Our own experiments lead us to believe that the only 
advantage of the washing soda is to neutralize any of the acid 
which may remain behind, Another recipe calls for the acid 
treatment of the wood first, which is then followed by a liquid 
male with two ounces of log-wood, eight ounces of madder, 
one ounce of fustie, and one gallon of water. This is_boile 

two hours and then applied to the wood. Unfortunately there 
are no recipes, so far as we know, which give directions 
for using logwood, dragon’a blood, &e., in the shapo in which 
they are found in the stores. For example, instead of log- 
wood in chips it is much more convenient to buy a little 
four-ounce box of the extract of logwood, and istead of 
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the madder coming in the old form, it can now ba obtained 
in the form of a solid, which is all ready to be dissolved in 
boiling water, By dissolving separately the logwood, deagon’s 
blood, and madder in water, and. then, after getting them of 
good strength, mixing a little of each and drying on a waste 
piece of wood, the proper proportions necessary to got just the 
colour desired are easily found. It must be borne in mind that 
the logwood gives a purplish tone to the mixture, and that the 
others, if kept to themselves, will only produce a yellow. The 
stain, when put upon cherry without an acid being previously 
applied, will give a sort of dirty yellowish-brown, If the 
avid is added afterwards the rod will speedily make its appear- 
anee. Besides producing the red colour, the acid has another 
effect, which is valuablo in imitating old and dark mahogany — 
it darkens the wood very materially. ‘The greatest amount of 
darkening can be obtained by brushing the wood with the 
weak acid aud then warming it. The heat intensifies the action 
of the acid, but if too long continned it is possible to scorch 
the snrfaco, making it look as though a hot iron had passed 
over it. Indeed, acid may be used for staining almost any 
wood adark brown, It would be possible, by a combination 
of yellow and red stains, to produce the colour of mahogany 
on almost any of our common woods. In Diek’s Encyclopadia 
we find the following directions for prodacing a dark mahogany 
colour :— Boil half a pound of maddor and two ounces of 
Jo@wood in a gallon of water ; apply with a brush while the 
liquid is hot ; when dry, go over the whole with a solution of 
earlash made of two drama of pearlash to a quart of water.” 
We have sone doubts as to the action of this solution on 
cherry, though it might act well enough on other woods, 
Permanganate of potash is often meutioned as being a good 
material for imitating certain kinds of wood. It comes in the 
form of crystals, which are readily dissolved in water. When 
pat upon the wood it penetrates deeply, and produces a pink 
colour at firet, but this, by the decomposition of the perman- 
vate of potash itself, soon changes to a dark brown. This 
is a durable colour, consisting of a metal oxide distributed 
wherever the liquid has penetrated. 

Many woods get their best colour by age. Among these are 
mahogany, oak,and cherry. Usually, by imitating the chemical 
action to which they are eubjeet with time, we may produce tho 
samo resulta quickly. If we wash oak with lime water, or, 
better yet, aqua ammonia, we darken its colour, as though with 
age, Lime water also darkens mahogany, aud greatly improves 
the colours of some kinds, It also has an effect on cherry, 
Maple is a very ensily stained wood, but it appears to have beon 
somewhat neglected by those who wish to imitate the mora 
valuable woods. Tho only colours which we remember having 
seen upon maple are a dark blue-grey, produced by an iron 
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solution and a yellowish tint dua to the varnish.— Timber 
Trades Journal. 


Messrs. Farnworta anp Jarnine, of Liverpool, have sent us 
nsample of the zapaterawood which they offered for ale recently. 
This wood is imported from Maracaibo, and we are informed 
that it is used extensively for rule-making ; its colonr is pre- 
cisely that of the ordinary carpenter’s rule, a greenish-yellow. 
It is also used for handles, and other turning purposes, but will 
not do for engraving. It is a newly-introduced wood, and 
worth £5 to £5 10s. per ton, which seems a low price for a 
fancy wood of such a hard and close grain. Its specific 
gravity, assuming water to be 100, will be about 85. We are 
not aware of the bulk of the logs in which it is imported.—z. 


German apors note the extraordinary increase in forest fires 
of late. In the Prussian royal forests alone there were 36 fires 
in 1880, During the first five months of the present year 
there have alrondy been 25. No reasons aro assigned,—ib, 


Tue following paras., extracted from the Review of the Cachar 
District Report in the Assam Gazette, are herein reproduced 
as likely to be interestin 

The revenue received undor “ Forests” has much improved, 

Aeeceul vavéeasi having risen from Rs. 34,878 in 1879-80 to 

Rs, 47,025 in 1880-81, The increaso of 
Ra. 12,147 is almost wholly duo to the establishment of two 
now toll-stations, established in June 1880 for the levy of 
royalty and duty on timber brought from the Lushai country 
and the Government reserved forests. Formerly, only timber 
and forest produce passing Siyaltek (that is, practically leaving 
the district) were taxed. Now, the new stations command 
the routes by which the greater part of the timber imported 
into the district enters it. 

Major Boyd dwells on the importance, for the sako of forest 

Proposala as to conservancy, as well as for political reasons, 
modified permission of of retaining in the forests a certain number 
shaming. of hillmen, who will be available for labour 
on objects connected with the maintenance of the foreats, and 
proposes that each village should bo allowed an area equal to 
ten times the present jhum in addition to that jhum and its 
homestead ; he also proposes that the Dhaleswar reserve, in the 
south-west of the district, should bo thrown opon to_hillmen, 
and he suggests the location of a Kuki colony in the neigh- 
bourhood of the now sito selected for the Chhattachura outpost 
in the midst of this reserve. 
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Mr. Mann sees no objection to surrendering to Kuki and 
. Naga punjis situated within the reserves 
onthesugen "their homesteads, existing jlmane and ten 
times the area of the latter, provided that 
the area allotted to each village ia strictly demarcated, and the 
permission to continue in possession of it made contingent on 
the occupants respecting the limits laid down. As regards the 
Dhaleswar reserve, he points ont that, while mnch of it consists 
of low lands running up the valleys traversed by the numerous 
charas, or hill streams, there ison the hills in tho interior a 
quantity of very valuable forest, at present difficult of access 
{and therefore preserved from the spoliation from which other 
woodlands in the district have suffered), but which it would be 
very uneconomical in a region where wood is so valuable as in 
the Surma valley to surrender. Ho sees no objection to the 
surrender of these low lands, which were only included in the 
forest, on its original constitution ag a reserve, in order to 
simplify the boundaries, He would also permit the location in 
the forest of the Kuki punji which it is desired to sottle near 
Chhatachura on the conditions above stated in regard to other 
punjie of the same kind, viz., the demarcation and allotment 
for jhuming of an area equal to ten times the space required 
for the annual jiume, 
The Chief Commissioner is willing to accept these views 
regarding the modified sanction to be given 
Dodision thereon, oe habit of jiuming, though he desires 
that it should be worked with great caution. Mr. Place in his 
report. mentions a case where some Kukis received a patta for a 
few noros, undor cover of which they made an oxlensive clearing 
of the forest; on the other hand, there is hope that by degreos 
these people may be weaned from this wasteful process of 
cultivation, as Mr, Place has found some who cultivate “like 
Bengalis,” But sucha reform cannot but be worked out 
very gradually ; and, for the present, the Chief Commissioner 
directs that tho area required for the existing villages 
be demareated and allotted to them ; and that the boundaries of 
the Dhaleswar reserve be re-adjusted so as to exclude from it 
the low lands suitable for cultivation. ‘The location of a Kuki 
colony near Chhatachura will depend to some oxtont on the 
decision that may be come to regarding the proposal to push 
oxisting outpost to a more forward southern position on the 
Chhatachura range of hills. 


At pago 97 of our last issue we referred to the experiments 
made with tho Broussonetiz seed, and, though under a mistake, 
stated that it had germinated well at Sitapahar. Sineo then a 
further lot of seed has arrived and been sown, and it has come 
up well at Bamanpokri in the Terai, though the black ants 
have the unfortunate habit of carrying off the seedlings, At 
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Kurseong, 5,000 fect and near Darjeeling 6,000 feet it has come 
up well and promises to thrive better than lower down. 


Viratiry In Petiep Trper.—* Mahafiz-i-Jangal,” in Vol, 
II of the “Inpran Forusrer,” page 313, gives instances of 
latent vitality in tenk becoming patent. No doubt many 
instances might be quoted in regard to other forest trees, but 
from my own personal experieneo the two following are the 
most remarkable :— 

(1).—Lagerstrimia reginae, (Pyiuma, Burmese),—While 
engaged, during October 1876, in making over teak timher to 
the railway engineers at Thoue-zeh, about 90 milos to the north 
of Rangoon, a log of Pyinma lying on a sandbank, was observed 
to have thrown ont numerous shoots, Folled up in the forests, 
it had been floated down the Thone-zeh chonng, and becoming 
neaped, was lying high and dry on a sand-bank, making a 
desperate effort to assert its vitality. 

(2).—Bombax malabariewm (Letpan, Burmese).—About 114 
miles to the north of Shwaygyin in the Tenasserim division, 
stands « lovely jungle rest-house called Thanscik. During the 
dry season of 1876-77 it had to be re-roofod, aud a ladder, 
necessary for this work, was made on the spot with two Letpan 
poles: bamboos being tied crossways as rungs. On the work 

eing completed, this temporary laddor was left resting against 
the end of the “Zayat” or hut. 

Now tho hot weather of that year was very severe, and no 
rain fell atShwaygyin until the 15th of May; as the soil about 
Thanseik is laterite, there was an extra good chance of the 
Letpan poles being literally dried to death, 

Tn this same year, the floods wero the highest known. When 
T put np one night during August at this “ Zayat,” a five-ton 
boat could be poled up to the verandah. My surprise was not 
little when I notieed that the Zefpan poles of the ladder were 
flonrishing vigorously ! 

At a police stockade (Thayet-pin-kin-dat in the north-east of 
the Shwaygyin district, I think), Letpan poles were used 
as posts, and they threw out adventitious shoots, and took 
good root.—J. N. 


Viratity oF Tren Stumes,—In respect of the throwing ont 
of shoota a curious fact is noteworthy in the caso of Xylia dola~ 
briformis, (Pyingado, Burmese —the * Tron-wood’? of Burma), 
If felled with axe or “dao,” no shoots spring from the stool; 
whereas they do if the trees be felled with saw.—J. N. 

{We should like to hear of some experiments to corroborate our correspendent's 
statement. As far ag our own exparionca anes, in the only part of this province whore 
the tree is found—Orissa—it eoppices very freely indeed, although. it cortainly is 
not uanally cut with a saw, Mrat oft wooded trees in moist climates, like Burma and 


Bengal, will grow easily from cuttings even of good sized wood—Bombar poles 
especialls—and oven loge of the samo troe will roadily etrike.—E, ] 


